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Cedar Chemical Corporation has agreed to conduct a Facility Investigation (FI) pursuant to the 
Consent Administrative Order (CAO) issued by the Arkansas Department of Pollution Control 
and Ecology (ADPC&E) for the Cedar Chemical facility in West Helena, Arkansas. The 
following preliminary report has been developed in accordance with the ADPC&E Scope of 
Work for a Facility Investigation (FI) included in the CAO as Exhibit A. 

The purpose of the preliminary report is to provide a description of current conditions that exist 
at the facility. This description includes, but is not limited to, the history of the facility and its 
operations, a description of the site and its location, including all solid waste management units 
(SWMUs), and the nature and extent of any contamination that may exist at the site. The 
infonnation presented in this preliminary report was obtained from Cedar Chemical personnel 
and records, existing reports and studies, regulatory information from EPA Region VI and 
ADPC&E, and site visits to the West Helena facility . 

2.0 FACILITY BACKGROUND 

The following section provides background infonnation on the Cedar Chemical facility including 
a description of the location and physical features of the site and surrounding areas. A general 
history of the site is also included emphasizing the historical use of the facility for chemical 
manufacturing and treatment, storage and disposal of solid and hazardous waste. 

2.1 Site Description 

Cedar Chemical Corporation owns and operates a chemical manufacturing facility in Phillips 
County, Arkansas, just south of West Helena, Arkansas. The site consists of approximately 48 
acres located on State Highway 242, one mile southwest of the intersection of U.S. Highway 49 
and Highway 242. A topographic site plan of the facility including all site features and 
improvements, topographic contours and property boundaries is included in Figure 2-1 . A 
geographic/topographic map of the area surrounding the facility is included in Figure 2-2. 

The facility consists of five production units and support facilities, a newly constructed office 
building, and a biological treatment system. Active processes are conducted on approximately 
20 acres of the site. The remainder of the site contains the biological treatment ponds and 
closed surface impoundments. 

The site is located in the Helena-West Helena Industrial Park. It is bounded by Arkansas 
Highway 242 to the north, a Union-Pacific railway to the east and other industrial park 
properties to the south and west. The land north of Cedar Chemical across Highway 242 is 
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Environmental and Safety Designs, Inc. 
901/372-7962 

Apri l 10, 1992 

Enforcement Branch Manager 
Hazardous Waste Division 
Arkansas Department of Pollution Control 
and Ecology 
8001 National Drive 
Little Rock, Arkansas 72219 

Dear Sir: 

Environmental and Safety Designs, Inc. (EnSafe) is pleased to 
submit the revised Facility Investigation Preliminary Report on 
behalf of Cedar Chemical Corporation for their West Helena plant. 
This report was developed in accordance with Consent Administrative 
Order No. LIS 91-118 and all revisions are based upon the comments 
submitted by ADPC&E in the Notice of Deficiencies letter and the 
meeting at the ADPC&E office on February 27. 

As discussed in the February 27 meeting, no revisions will be made 
to the Facility Investigation Workplan until we have received 
approval of the Preliminary Report. If you have any questions 
concerning this report please contact Mr. John Wagner at the Cedar 
Chemical Corporation in West Helena. Mr. Wagner can be reached at 
(501) 572-3701 . 

Bennett 
Environmental Scientist 

Enclosure 

cc: Ms. Pat Crossley, ADPC&E 
Mr . John Wagner, Cedar Chemical Corp. 
Mr. Allen Malone, Apperson, Crump, Duzane & Maxwell 
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Solid Waste Management Units at Cedar Chemica l Corporat ion . 

SWMU # Name 

& 2 Railroad Loading and Unloading Sumps 

3 Railroad Loading and Unloading Sump 

4 Product1on Areas #1 and #2 Drainage System and 
Sump 

5 Production Area #3 Drainage System and Sump 

6 Production Area #4 Drainage System and Sump 

1 Production Area #5 Drainage System and Sump 

8 Boiler Slowdown Area Sump #1 

9 Boiler Slowdown Area Sump #2 

10 

11 

12 

13 

14 

15-17 

18 

19 

20 

21 

22 

23 

Laboratory Sump 

Sump Near Ma1n Tank Farm 

Maintenance Shop Drainage System and Sump 

Truck Scale Sump 

Packaging 8u11dtng Sump 

Atr Emissions Scrubbers #01. #02 and #03 

A1r Emissions Scrubber #04 

Sump in Main Tank Farm Diked Area #1 <North> 

Sump tn Hatn Tank Farm Oiktd Area 11 <South> 

Sump tn Hatn Tank Farm 01ktd Area #2 

Sump in Ha1n Tank Farm Otked Area #3 

Waste Storage Tank PE-209 tn Ha1n Tank Farm Otked 
Area 14 

Active 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 



• 

• 

• 

Solid Waste Management Units at Cedar Chemical Corporation . 

SWMU # Name Act ive 

24 Haste Storage Tank 002 In Main Tank farm Diked Yes 
Area #5 

25 Sump In Main Tank Farm Diked Area #6 Yes 

26 Sump In Main Tank Farm Diked Area #7 Yes 

27 Tank B-109 In Ma in Tank Farm Diked Area #7 Yes 

28 Waste Storage Tank B-112 In Main Tank Farm Diked Yes <In 
Area #8 process 

of closure 

29 Sump in Main Tank Farm Diked Area #9 No 

30 Waste Hater Storage Tank B-102 In Main Tank Farm Yes 
Diked Area #10 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

Sump in Matn Tank Farm Diked Area #11 

Sump in Main Tank Farm Diked Area #12 

Tank N-204 In Main Tank Farm Dtked Area #13 

Tank N-201 In Main Tank Farm Diked Area #14 

Tank N-205 in Main Tank Farm Dtked Area #15 

Tank N-206 In Production Area #4 

Sump In Main Tank Farm Diked Area #16 

Sump In Main Tank Farm Diked Area 117 

Tank M-105 In Hatn Tank Farm Diked Area #17 

Sump tn Main Tank Farm Diked Area 118 

Sump In Main Tank Farm Diked Area #19 

Sump tn Second Tank Farm Dtked Area #1 

Wastewater Tank 014 In Second Tank Farm Dtked 
Area #3 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Yes 

Yes 
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Solid Waste Management Unlts at Cedar Chemical Corporat1on . 

SWMU # Name 

44 Hazardous Waste Storage Area 

45 Nonhazardous Waste Storage Area 

46 Drum Storage Area 

47 _, Drum Crush1ng Area 

48 ~ Waste Drum Staging Area 

49 Scrap Drum Storage Wagons 

50 - Waste Drum Staging Area ln Ma1n Tank Farm Area 

51 Waste 011 Drum 

52 Drums 

Act1ve 

Yes 
<In process 
of closure> 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
53 Solvent Cleaner Tank Yes 

54 H1scellaneous Drum Storage Yes 

55 Dumpsters Yes 

56 Laboratory Waste Rack Area Yes 

57 Warehouse Drum Storage Area Yes 

58 loadtng/Unloadtng Dock Area Yes 

59 Stormvater Dra1nage System Yes 

60 Stormwater Sump Yes 

61 -- Naste~ater Tank 11 Waste~ater Treatment System Yes 

62 API Separator Yes 

63 ~ Naste~ater Tank 12 Waste~ater Treatment System Yes 

64 flo~ Equaltzatton Bas1n Yes 



• Sol id Waste Management Units at Cedar Chem1cal Corporat ion . 

SWMU I. Name Active 
65 Aeration Basin Yes 
66 Cl ar1 f1er #1 Yes 
67 Cluifhr #2 Yes 
68 Polish Pond Yes 
69 Inactive Pond #1 No 
70 Inactive Pond #2 No 
71 Inacttve Pond #3 No 
72 ~ Drum Vault No 
73 Bur1ed Drums No • ..-

74 Loadtng/Unload1ng Area <Ratlroad Spur> Yes 

• 
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currently used as agricultural property. Residential areas are located to the southwest and 
northeast of the site. There are no known domestic wells within one mile of the site, but an 
agricultural irrigation well is located approximately a quarter mile north of the site. Information 
on nearby wells will be confirmed during the Facility Investigation by contacting and 
interviewing landowners within a one-mile radius to determine if any wells are present, being 
used, have potential for use, or are planned to be installed for any purpose. Maps of the 
surrounding land usage and the location of surrounding wells are included in Figures 2-3 and 
2-4. 

The Cedar Chemical plant receives water from two potable water supplies. The front portion 
of the plant, which includes the front offices, shower room and laboratory, receives potable 
water from the City of West Helena. The remainder of the plant is supplied by the City of 
Helena. 

Much of the non-hazardous process and sanitary wastewater discharges to a three-pond biologic 
treatment system located on the west side of the plant facility. Effluent from the treatment 
system is pumped off-site through a 4.5 mile pipeline which discharges directly into the 
Mississippi River through National Pollutant Discharge Elimination System (NPDES) permitted 
outfall #002. Storm water runoff is collected in a series of ditches which drain to the southwest 
comer of the site into a 150,000 gallon stormwater retention pond. The initial150,000 gallons 
of stormwater from a rainfall event, are collected in the retention pond. The initial amount of 
water collected in the pond should contain the highest concentration of contaminants that may 
be present on the site. Runoff exceeding the capacity of the pond is discharged directly into a 
storm water ditch identified as NPDES Outfall k'Q()l. The retention pond is subsequently drained 
by pumping the contents to the biological treatment system adjacent to the west side of the main 
plant property. The current NPDES Permit# AR0036412 expires in October 1995. No other 
hazardous material or hazardous waste is treated or disposed at the site. The location of the 
biological treatment ponds is included in the site map in Figure 2-1. 

There have never been any underground storage tanks located on the Cedar Chemical Company 
property. To the knowledge of plant personnel, there have never been any major spills (the 
activities during the 1970s which created the yellowed-stained surface contamination appear to 
have been acts of deliberate dumping of waste pesticides). 

2.2 Site History 

Prior to 1970, the site was utilized as cultivated fannland. In 1970, Helena Chemical Company 
acquired the site for construction of a propanil manufacturing facility. In 1971, the plant was 
sold to J. A. Williams, who in tum transferred the plant to Eagle River Chemical Corporation, 
a newly formed Arkansas corporation which was initially controlled by the Ansul Company. 
Under Ansul's management, the plant was converted to the production of dinitrobutylphenol, 
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Tabla 2.1 

.._ ... o .. oliptlotw 

PROCESS STREAMS 
-

PROC£8$ UNITS FEED PRODUCT 

Permethrin. 1 Permethrin Pemw~thrin Acid 
Tec:hrnc:al Acid. Methyl Chloride 

Permethrin Acid Ester I PAM) Permethrin. 
Chloride NaOH Technical 

Methyl Alcohol 
HCI 
NaCI 
Toluene 
Catatvet 
Thlonyl 

Chloride 
Phenoxy Benzyl 

Alcohol IPBAl 
Water 

• Cypermethrin. 1 Permethrin Cypermethrin. 
Technical Acid. Methyl Technical 

Ener (PAM) 
NaOH 
Methyl Alcohol 
HCI 
NaCI 
Toluene 
Catalyst 
Thlonyl 

Chloride 
Sodium Cyanide 
Phenoxy 

Benzaldehyde 
IPBAid) 

Sodium 
Hypochlorite 
(Bleach) 

3,4-Dichioro- 2 3.4-Dichloro- Propanil. 
proplonanllide aniline lOCAl Technical 
IPropanil) Propionic Acid Propanll-3 

Propionic l31b/gal 
Anhydride formulation) 

Emulsifier Propanll-4 

• laophorone (41b/gal 
formulation) 

Propanll 66" 
Blend 

Stam M-4 

AJR 

Sulfur Dioxide 
Hydrochloric 

Acid 
Toluene 
Fugitives: 

Methyl 
alcohol 

Toluene 

Sulfur Dioxide 
HCI 
Toluene 
Cyanide 
Tenneco Solvent 
Fugitives: 

Methyl 
Alcohol 
Toluene 
Tenneco 

6001100 
Solvent 

Volatile 
Organic 
Compound• 

Facility Investigation Preliminary Report 
Cedar Chemical Corporation 

West Helena, Arkansas 
April1992 
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WASTE STJIEAMS 

LIQUID SOUD 

Sodium Chloride 
Sodium Sulfate 
Methanol 
Toluene 
MleceUeneous 

Organice 
Aqueous 

Hydrolyala 
Weete 

Brine w .. hea 
Unrecovered 

Solvent 
Spent Scrubber 

Uquor 

THESE WASTES 
ARE CLASSIFIED AS 
HAZARDOUS. AND 
ARE DISPOSED BY 
OFFSJTE DEEP·WEll 
INJECTION. 

Sodium Chloride 
Sodium Sulfate 
Sodium Cyanate 
Sodium 

Hypochlorite 
Cyanide 
Mlacellaneoua 

Organics 
Water 
Aqueous 

Hydrolyala 
Waste 

Brine Washes 
Unrecovered 

Solvent 
Spent Scrubber 

Uquor 

THESE WASTES 
ARE CLASSIFIED AS 
HAZARDOUS. AND 
ARE DISPOSED BY 
OFFSJTE OEEP.WEll 
INJECTION. 

Aqueous Weeta 
(La .. Than 3" 
Propionlo 
Acid) 

TREATED Wrn-tiN 
ONSJTE BIOLOGICAL 
TREATMENT 
SYSTEM. 
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Table 2.1 

ProcHe DucrlptloM 

PROCESS STREAMS 

PROC£SS UNITS FEED PR()OUCT 

Mathytthlo- 1 Monochloropin- MTPO 
pinacolone acolone (MCPI 
Oxime NaOH 
IMTPOI Methyl 

Mercaptan 
Hydroxylamine 

Sulfate 
Methyl Alcohol 
Sodium 

Hypochlorite 

ORFOM 0·8 4 NaOH Olaodium 
(petrosulfur Thioglycolic Carbe»xy 
mixture) Acid (TGAI Methyl 

Carbon Trithlocar-
Disulfide bonate 

• ORFOM C0300 4 Sodium Allyl n-Butyl 
(allyl n·butyl Hydroxidide Trithlo-
trithlo- n-8utyl carbonate 
carbonate Mercaptan 

Carbon 
Oleulfide 

Allyl Chloride 

Tria 6 Nitroparaffin: TA 
(hydroxymethyl) Nitro methane TN 
aminomethate Formaldehyde 
IT AI Methyl Alcohol ) 

Cata it 
Solvent 

• 

AIR 

Methyl 
Mercaptan 

Fugitivee: 
Methyl 

Mercaptan 
Methyl 

Alcohol 

Fugitive•: 
Thioglycolk: 

Acid 
Carbon 

Oiaulflde 

Carbon 
Disulfide 

n-Butyl 
Mercaptan 

Allyl Chloride 
Fugitives: 

Carbon 
Oiaulflde 

n-Butyl 
Mercaptan 

Allyl 
Chloride 

Amine a 
Water 
Formaldehyde 
Methanol 
NitropareffiM 
Triethylamine• 
Nitro alcohols 
Amino alcohols 
Aminoparaffina 
Fugitives: 
1-nitromethane 
1-nitropropane 
2-nitropropane 
methyl alcohol 
triethylamine 

Facility Investigation Preliminary Report 
Cedar Chemical Corporation 
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April 1992 
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WASTE STREAMS 

uaum SOUD 

Aqueoue Procua 
Waata 

Scrubber Liquor 
Sodium 
Hypochlorite 

l) 

TREATED WITHIN 
ONSITE BIOLOGICAL 
TREATMENT 
SYSTEM. 

Spent Sodium 
Hypochlorite 
Scrubber Liquor -r 

TREATED WITHIN u 
ONSITE BIOLOGICAL 
TREATMENT 
SYSTEM . 

Water 
Sodium Chloride 
Sulfur 

Compound a 
Spent Sodium 

Hypochlorite 
Scrubber Uquor 

TREATED WITHIN 
ONSrTE BIOLOGICAL 
TREATMENT 
SYSTEM. 

Aqueoue Waate 
Including Spent 

,P') sJ,J \.; 
Sulfuric Acid _.. 
Scrubber Uquor -

THIS WASTE IS ~ 

ClASSIFIED AS 0 
NONHAZAROOUSA 
NO DISPOSED 
OFFSrTE TO 
PREVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM. 
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Procfle DeKtlptloM 

PROCESS STREAMS 

PROCESS UNITS FEED PRODUCT 

2· amino-butanol 5 Nltroparaffin: 2AB 
(2ABl 1·nitropropane 

Formaldehyde 
Cebllys:t 
Solvent 
Methyl Alcohol 

2·amino·2· 5 Nitropareffin: AMP 
propanol (AMP) 2·nitropropane 

Formaldehyde 

• Catalyst "'? Solvent 
Methyl Alcohol ) 

IJ 

Dlchloronitro- 6 0-0CB 3,4-0CA 
benzene (DCNB), Sulfuric acid 

3.4-Dichloro· Hydrogen 
aniline (DCA) H2S04 

HN03 

Telene Rim (Rl 1 Polybutediene Telene Rim (Rl 
Resin DCPD Rea in 

EN~ 

Formulation ( lngredlenta 

• 

AIR 

A mines 
Water 
Formaldehyde 
Methanol 
Nitro paraffine 
Triethylamlnea 
Nltroalcohola 
Aminoalcohola 
Aminoparaffins 
Fugitlvea: 
1·nitromethane 
l·nitropropane 
2-nitropropana 
methyl alcohol 
triethylamine 

Amlnea 
Water 
Formaldehyde 
Methanol 
Nltroparaffina 
Triethylamln .. 
Nltroalcohola 
Amino alcohols 
Aminopa111ffina 
Fugitivea: 
1-nltromethane 
1·nltropropane 
2·nltropropane 
methyl alcohol 
triethylamine 

Sulfur Dioxide 
Nitrogen Oxide• 
voc. 

OCPD 
Ethane 
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WASTE STREAMS 

LIQUID SOLID 

Aqueou. Waste Organic Waste 
Including Spent 
Sulfuric Acid THIS WASTE IS 
ScNbber Uquor CLASSIFlED 

AS NON· 
THIS WASTE IS HAZARDOUS 
CLASSIFIED AS AND DISPOSED 
NONHAZARDOUSA OFFSITE TO 
NO DISPOSED PREVENT 
OFFSITE TO DAMAGE TO 
PREVENT DAMAGE BIOLOGICAL 
TO BIOLOGICAL TREATMENT 
TREATMENT SYSTEM. 
SYSTEM. 

Aqueous Waste Organic Waste 
Including Spent 
Sulfuric Acid THIS WASTE IS 
Scrubber Uquor CLASSIFIED 

AS NON-
THIS WASTE IS HAZARDOUS 
CLASSIFIED AS AND DISPOSED 
NONHAZAROOUSA OFFSITE TO 
NO DISPOSED PREVENT 
OFFSITE TO DAMAGE TO 
PREVENT DAMAGE BIOLOGICAL 
TO BIOLOGICAL TREATM.ENT 
TREATMENT SYSTEM. 
SYSTEM. 

Wuhea Spent Sulfuric 
Acid 

TREATED IN 
BIOLOGICAL RECYCl£0 
TREATMENT OFFSITE BY 
SYSTEM. SUPPliER 

Dlatillation 
productll 

HAZARDOUS 
WASTE TREATED 
OFFSITE BY 
INCINERA TlON. 

W1ter 
Toluene 
Spent Keroaene 

Scrubber Uquor 

HAZARDOUS 
WASTE TREATED 
OFFSITE BY 
INC IN ERA TlON 



• 
Table 2.1 

Proc ... O..OrlptloM 

PROCESS STREAMS 

PROCESS UNITS FEED PRODUCT 

Methyl 4 MCC MBC 
2-Benzimidazolo OPD 
Carbamate HCl 
IMBCI 

• Methyl Ethyl 1. 4 Ethyl Chloride Mathy I Ethyl 
Sulfide IMES) Methyl Mercaptan Sulfide 

Water 
NaOH 
HCl 

Motam Sodium Enclosed Carbon Dhlulfide Motam Sodium 
Tank Wrthin M'11ceUaneoue 
Tenk Ferm Producte 

hlonox 132 (2.6- 2. 3 Pere-ucondery 2.6-dl-tert-butyt 
df-tert-butyl Butylphenol phenol 
phenol hlobutylone 

Acid Catalyat 
Sodium 
Carbonate 

Sodium Hydroldde 
Weter 

• Dlnltro-ortho- Ortho-Croaol Dlnltro-ortho· 
cro•ol IDNOC) Nitric Acid croeol 

Calcium Oldde 
Styrene 

A1R 

C02 
N2 
Dimethyl 

Calbonate 
Weter Vapor 
Ammonia 
HCl 

Hydrogen 
leobutylone 

Nitrogen Oxide• 
Carbon Dloldde 
Water Vapor 
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WAST£ STREAMS . 
LIQUID SOLID 

Mother Uquor: 
Water 
NaCl 
Ammonium 

Chloride 
CVane- ( '""" 

... 
carbonate $01 7 

Organics 
Spent Sodium 

Hychlorite 
Scrubber Uquor 

TREATED IN EITHER 
ONSITE BIOLOGICAL 
TREATMENT PLANT 
OR OFFSITE AS 
NONHAZARDOUS 
WASTE. DEPENDING 
ON CHLORIDE 
LOADING • 

Aqueou• Waste 
Sodium 

Hypochlorite 
Scrubber Liquor 

TREATED IN ONSITE 
BIOLOGICAL 
TREATMENT 
SYSTEM. 

Tank Wuhing• 

SHIPf'ED OFF-SITE 
FOR DISPOSAL AS 
NONHAZARDOUS 
WASTE 

Wntawater. 
Acid Catalyst 

TREATED IN ONSITE 
BIOLOGICAL 
TREATMENT 
SYSTEM. 

Distillation Bottoms 

SHIPPED OFF-SITE 
FOR DISPOSAL AS 
NONHAZARDOUS 
WASTE 

Aqueoue 
Wntewater: 
Neutralized Acid 

SHIPPED OFF-SITE 
FOR DISPOSAL AS 
NONHAZARDOUS 
WASTE 



• 
Table 2.1 

J>roeoea O..ctiptSOM 

PROCESS STM.AMS 

PROCESS UNITS FEED PRODUCT 

2· Chloro-4- 4 Pare·nitrotoluene P·Nitrotoluene 
Nitro toluene Chlonno 2-Chlo ro-4-

Water Nitrotclue ne 
Soda Ash Dichloronitro-
Ferric Chloride toluene 
Catalyst 

• I Hcarboethyoxyl 1 3-(2-Chloro-4- !1-
ethyl·3- (trifluoromethyll (carbo ethyoxyl 
(2- phenoxy) benzoic athyl-3-

!trifluoromethyll acid 12· 
phenoxy I Dimethyl sulfoxide (trifluoromethyl) 

benzoate) CDMSOI phenoxy) 
(CTBL. COBRA) Potassium Carbonlte benzoate) 

Ethyt 2-<:hloro- ICTBU 
propionate (ECP) 

Methylene Chloride 
Hydrochloric Acid 
Sodium Hydroxide 
Sodium Hypochlorite 

• 

Am 
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WASTE STREAMS 

LIQUfO souo 

Hydrochloric Acid Wnteweur: 
Chlorine Ferric Chloride 

Hydrogen 
Chloride 

Water 
Sode Aeh 
Phenolic 

Compounds 

Spent Sodium 
Hypochlorite 
ScNbber Uquor 

THESE WASTES 
ARE CLASSIFIED 
NONHAZARDOUS 
AND DISPOSED 
OFFSITE TO 
PREVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM. 

DMSO Waete 
- cTBL 11 -3%1 
- Ethyl-2-

chloroproplonate 
(1·2%) 

- Ethylacetoxy-
propionate (0-1 % l 

Aqueous Brine 
• Weter (80-90%1 
• Potanlum Chloride 

(6-10%) 
- Sodium Chloride 

(6· 10"1 
• DMSO (0-0.5%1 
- Methylene Chloride 

(180 ppm) 

THESE WASTES 
ARE CLASSIFIED 
NONHAZARDOUS 
AND DISPOSED 
OFFSITE TO 
PREVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM • 
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Table 2.1 

Procee• D ... olfptiOM 

PROCESS STREAMS''' 

PROCESS UNITS FEED PRODUCT "' 
Diethylhexyl 4 2·Ethylhexyl- Diethylhexyl 
Phosphoric Acid alcohol phosphoric acid 

Phosphorus 
Trichloride 

Chlorine 
Sodium HydroXide 

• 

• 
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<· 

~v ,,~'"'.:, •.·. 

..... :;,.: 
,y, __ WASTE STREAMS 

LIQUID S()LID· .: · 

Acidic Aqueous 
Waste (Neutralizadl 

Spent Scrubber 
Uquor 

Organic Waste 

THESE WASTES 
ARE CLASSIFIED 
NONHAZARDOUS 
AND DISPOSED 
OFFSITE TO 
PREVENT DAMAGE 
TO BIOLOGICAL 
TREATMENT 
SYSTEM . 
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also known as dinoseb. In late 1972, Ansul sold its majority stock interest in Eagle River 
Chemical Corporation back to the corporation, leaving J. A. Williams as the sole shareholder. 
Eagle River Chemical Corporation was subsequently merged into Vertac Chemical Corporation. 
Cedar Chemical Corporation acquired the site from Vertac in 1986. 

Solid wastes generated during the period prior to operation by Vertac are largely unknown. 
Table 2.1 provides a description of the processes which are either presently being utilized or 
have been utilized at this facility in the past. The table also provides a description of waste 
products from the various processes. It should be noted that formulation processes vary because 
of the contract nature of the business. However, the manufacturing segment is routinized and 
not subject to substantial variation. 

2.2.1 Site Operations 

Cedar Chemical Corporation manufactures various agricultural chemicals and organics including 
insecticides, herbicides, polymers, and organic intermediates. Plant processes are batch 
operations with seasonal production fluctuations and constant introduction of new products . 
Batch chemical process operations include acylation, alkylation, amidations, carbamoylation, 
chlorination, distillation, esterification, acid and base hydrolysis, and polymerization. Cedar 
Chemical Corporation manufactures its own products (such as Propanil, a rice herbicide) and 
also setves as a custom manufacturer of chemicals for contract customers. Formulation and 
packaging are ancillary activities, should the product be ready for the consumer market. 

The facility employs approximately 125 people. The plant operates 24 hours per day, seven 
days per week. The facility consists of 5 production units. 

Unit 1 is utilized for formulation of various custom products for other companies. Unit 2 is the 
propanil production unit. Unit 3 was destroyed in a fire and explosion on September 26, 1989. 
Unit 4 is used for production of various custom products. Unit 5 is primarily used to 
manufacture nitroparaffin derivatives. Unit 6 began producing dichloroaniline in 1991 which 
is used in the production of Propanil. 

2.2.2 Solid and Hazardous Waste 

Cedar Chemical is a large quantity generator of hazardous wastes. The majority of wastes 
classified as hazardous are due to knowledge of process; therefore, no analytical data is 
available. Appendix A contains the only analytical report concerning present wastes which are 
generated; these analyses were performed on the COBRA wastestream (See Table 2 .1). 

• The majority of hazardous waste generated are transported offsite for disposal. Some basic 
treatment processes do occur onsite regarding characteristic wastes. Waste propionic acid and 
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waste sodium hypochlorite scrubber liquor are treated in totally enclosed treatment vessels within 
process units at the site and are exempt from hazardous waste permitting. Waste propionic acid 
undergoes elementary neutralization through the addition of anhydrous ammonia. Waste sodium 
hypochlorite is treated with sodium sulfite to remove excess hypochlorite. After treatment, these 
materials, which no longer exhibit the corrosivity characteristic, are discharged to the biological 
treatment plant. 

The remainder of hazardous wastes generated are shipped off-site for disposal. Cedar Chemical 
does not currently conduct onsite storage or disposal activities for the hazardous wastes 
generated at the facility. With the exception of the wastes described in the previous paragraph, 
hazardous wastes generated at the facility are stored onsite less than ninety (90) days and 
transported off site for disposal at an approved landfill, incineration or deep-well injection 
facility. Any airborne contaminants which are emitted from the plant in its current mode of 
operation are provided for under Permit 878-AR-5 issued on November 12, 1991 by the 
ADPC&E. An application for one air permit modification is presently pending with ADPC&E. 

The plant ftled a Part A hazardous waste management facility permit application with the 
Arkansas Department of Pollution Control and Ecology in November, 1980. Interim status was 
granted for a hazardous waste storage tank, a hazardous waste container storage area, and a 
hazardous waste treatment unit (the biological treatment system). A Part B application was ftled 
on August 15, 1984. The Part B application was accepted through the NOD process as 
technically complete. However, the two storage units were closed in accordance with RCRA 
regulations in 1988. No post-closure care is required. A thorough review by ADPCE concluded 
that hazardous waste was not being treated ~t the biological treatment system. Therefore, 
ADPCE never processed the Part B application. 

Certain non-hazardous waste streams, which are evaluated on a case-by-case basis, are sent to 
off-site disposal facilities because of their incompatibility with the biological treatment system. 
An example of this is a wastestream with a high salt concentration. 

Table 2-2lists the hazardous wastes generated at the facility within the past three years, and the 
hazardous waste transporters and disposal facilities which have been used by Cedar Chemical 
regarding these wastes. Table 2-2 also lists several transporters/disposal facilities which were 
used prior to 1989; however, no records regarding hazardous waste codes and quantities are 
available. 

Onsite waste disposal methods were used at the facility prior to the acquisition of the property 
by Cedar Chemical. It is known that, during certain periods between 1971 and 1973, the former 
owners of the facility began disposing of waters in three unlined earthen ponds. Thereafter, 
Helena Chemical Company (at the time an affiliate of the site owner) used the ponds for disposal 
of waste water generated in its formulating and packaging operations at a nearby facility. 
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The three ponds are believed to have received propionic acid wastes, a calcium chloride brine 
stream from an insecticide process, and a sulfuric acid waste. The small pond was used for the 
neutralization of dichloroaniline, sulfuric acid, and propionic acid through the addition of 
limestone. The other two ponds were used for waste disposal. Wash waters from Helena 
Chemical's chemical formulation operations were also placed into the ponds. Helena· Chemical 
formulated some 100 to 200 compounds, and has no knowledge of what types of wastes were 
produced. Helena Chemical stopped disposing of their wastes in the ponds in early 1976. The 
ponds were closed in 1978. The closure procedure consisted of pumping the water from the 
ponds and then placing a clay cap of native soils and bentonite over them. The water was 
removed and disposed of by Rollins Environmental Services. 

. ..... 
'f.•bf• 2-2 :, ,.;.. ' .. ~ ·.,, HAZARDOUS WASTE TREATME'NT." STORAGE AND DISPOSAL FACILITIES .,. 

~; 

HAZARDOUS WASTE: GENERATING 
FACIUTY TSD CODE QUANTITY 

.. 
PROCESS~; 

C.M. Penn and Sons Transporter P020 3,780,000 lbs Soli Removal 
EPA 1.0. # 
LAD0341 90216 

Chemical Waste Landfill P020 3,780,000 lbe Soil Removal 
Management 

Carlyss, Louisiana 
EPA 1.0. # 
LAD000777201 

Ross Transportation Transporter F005 39,640 lbe Production Waste 
EPA 1.0.# 0001 
OHD980614374 

Ross Incineration Incineration F006 39, 640 lbs Production Process 
Grafton, Ohio 0001 
EPA 1.0.# 
OHD0484 1 6665 

Miller Transport Transporter 0001 587,680 DEHPA Process 
EPA 1.0.# 
MSD00385 1 409 

ENSCO, Inc. Incineration 0001 587,6801be DEHPA Process 
El Dorado, Arkansas 
EPA 1.0.# 
ARD069748192 0001 139, 6251bs Propanil Process 

0023 47,9981bs Permethrin/Cypermeth 
0001 rin Process 

Lee' s Trucking Transporter 0001 139, 6251be Propanil Process 
EPA 1.0.#981613385 



• 
FAClUTY 

Chemical Waste 
Transport 

EPA 1.0.# 
AR0983272675 

EMPAK, Inc. 

• Deer Park, Texas 
EPA I.D.# 
TXD097673149 

Union Pacific Railroad 
EPA I.D.# 
M00006968101 

EnVIronmental 
Transportation Service 
EPA I.D.# 
OKD981605363 

Gibraltar Chemical 
Resources 
Winona, Texas 
EPA I.D.# 
TXD0007 42304 

Gibrelter Wastewaters, 
Inc. 
Kilgore, Texas 
EPA 1.0.1 
TXD000742304 

• 
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HAZARDOUS WASTE TREATMENT. STORAGE AND DISPOSAL FACIUTI£S 

HAZARDOUS WASTE GENERAnNG 
TSO CODE QUANTITY PROCESS 

0023 47,998 lba Permethrin/Cypermetri 
0001 n Process 

0001 626, 100 lbs Production Process~tt~ 

0007 159,880 lbs Process Changeover 
to Non-Chromium-
Containing Material 

Transporter 0001 8,490,1 40 lbs Cypermethrin Process 

Incineration D001 6,490,140 lbs Cypermethrin Process 

D001 10,852,400 lbs Production Processes 

D001 17 ,121 ,000 I be Production Processes 

Transporter D001 10,852,400 lbs Production Processes 

D001 17,121 ,000 lbs Production Processes 

Transporter 0001 89,100 lbs Production Processes 

Deep Well Dispoul 0001 89,100 lbs Production Processes 

0001 663,420 lbs Production Processes 

D001 828,100 lbs Production Processes 

Transporter 0001 683,420 lbs Production Processes 

)~.:c.\ 
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HAZARDOUS WASTE TREATMENT, STORAGE AND DISPOSAL-FACilmES 
' 

HAZARDOUS WASTE GENERAnNG 
FACILITY TSD CODE' QUANTITY PROCESS 

Rollins Environmental Deep Well Disposal D007 159,880 lbs Process Changeover 
Services of Louisiana, to Non-Chromium-
Inc. Containing Material 
Plaquemine, Louisiana 
EPA J.D.# 
LADOOOn8514 

I ADDITIONAL TSD FACIUnES USED IN THE PAST· 

Chemical Resources, Inc. Disposal 
Tulsa, Oklahoma 

CECOS Environmental Disposal 
Odessa, Texas 

Service Lines, Inc. Transporter 
Marshall, Texas 

Prior to Cedar Chemical's purchase of the property, as many as 300 drums of waste were placed 
in a concrete vault beneath the onsite warehouse. The current condition and contents of these 
drums is unknown. While constructing a drainage ditch, an undetermined number of buried 
drums were discovered in the vicinity of the newest production unit (Unit 6). Under the terms 
of the current Consent Administrative Order, Cedar Chemical Corporation has removed these 
buried drums in accordance with the approved removal work plan dated June 1990. 

Since the current CAO was issued, Cedar Chemical Corporation officials obtained infonnation 
from individuals who worked at the plant prior to Cedar's purchase of the facility concerning 
two additional drum burial sites. A geophysical survey was conducted at the site and subsurface 
anomalies were identified in the areas where drums were suspected to have been buried. 
Immediate removal actions have been conducted at the site to remove the additional buried 
drums. The location of these additional burial areas can be found in the topographic site plan 
in Figure 2-1. 

2.3 Environmental Setting 

2.3.1 Physiography 

The Cedar Chemical Company facility is located approximately two miles west of the 
Mississippi River in part of a physiographic setting known as the Mississippi Embayment 
Region. The topography of the terrain at the site and surrounding area is relatively flat with 
some areas dipping gently towards the southeast. Ground surface elevations at the site tend to 

I 
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vary from about 188 to 197 feet mean sea level (MSL). Localized changes in topographic relief 
are due mainly to alterations made to the original ground surface for construction purposes or 
for directing surface flow runoff. Generally, surface flow runoff tends to be towards the 
southeast and the Mississippi River. Since topography is relatively flat, overland flow velocities 
are low and some areas where no modifications have been made to the original ground surface 
are poorly drained. The facility is not located in the 100 year floodplain of the Mississippi 
River. 

2.3.2 Regional Geology 

The lowermost geologic unit of concern at the site is the Sparta Sand. The Sparta Sand consists 
mainly of a gray, very fine to medium sand with brown and gray sandy clay. This formation 
appears to have been a beach deposit of a transgressing sea and ranges in thickness from 300 
to 400 feet. The Sparta Sand serves as the major deep source of groundwater in the area. 

Overlying the Sparta Sand is the undifferentiated Jackson-Claiborne Group. The Claiborne 
Group consists mainly of silty clay with some thin, discontinuous beds of silty clay and lignite . 
The Jackson Group is typically comprised of gray, brown, and green silty clay with some 
lignite. 

The surficial and near surficial soils consist of alluvial deposits of fme grained sands and silt of 
Quartenary age. These deposits generally range from 25 to 40 feet in thickness and are often 
underlain by coarser sands and gravel. Portions of these upper soils apparently consist of 
outwash from Crowley's Ridge as evidenced by the relatively high silt content. 

A chart of the regional geologic formations for this area found in the Geological Highway Map 
of the Mid-Continent Region published by The American Association of Petroleum Geologists 
is included as Figure 2-5. 

2.3.3 Site Geology 

During a previous investigation conducted at the site, three distinct stratigraphic units were 
identified beneath the site. The basal stratigraphic unit identified consisted of a very stiff, dark 
gray, sandy clay with lignite. This stratum was encountered a depth of approximately 134 feet 
below ground surface. Geological and hydrogeological infonnation and data obtained from 
previous investigations can be found in Appendix B. 

Overlying the sandy clay is a relatively clean fine to coarse sand with some gravel to a depth 
of approximately 50 feet. This sand grades in a fining upward sequence to a medium dense to 
dense silty ftne sand to depths of 42 to 27 feet. 
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Interbedded very stiff to fmn, tan, gray and brown silty clay and clayey silts were encountered 
from the ground surface to the top of the aJluvial sands. Coefficients of permeability of this unit 
Were found to range from 4.0 X 1Q·S em/sec tO 8.5 X lQ-8 em/sec. 

2.3.4 Site Hydrogeology 

The site is underlain by several units of unconsolidated Quaternary and Tertiary sedimentary 
deposits. Units with high sand content fonn aquifers and silty, clayey units serve as aquitards. 

The uppermost aquifer at the site is comprised of fine to medium grained alluvial sand deposits. 
Thls alluvial aquifer is bounded by silty clays and clayey silts above, and the Jackson Clay 
below. Table 2-3 summarizes data from a previous hydrogeologic study that describes some 
characteristics of these units. (Grubbs, Garner, & Hoskyn, Inc., 1988) 

Because there are three (3) large inigation wells (700-1000 gpm each) within one (1) mile of 
the site to the north, natural groundwater flow is inconclusive. Weekly static water level data 
collected between July 1988 and March 1988 reveal a groundwater divide trending 
northeast/southwest across the center of the site. This divide was present in 15 of 21 water level 
measurement events. In general, groundwater north of the divide flows to the northwest and 
groundwater flow south of the divide is oriented to the south. 

The weekly water level measurements also indicate that the hydraulic gradient for the alluvial 
aquifer ranges between 0.0006 and 0.002 feet per foot. Using these figures, the range of 
hydraulic conductivities in Table 2-3, and an effective porosity of 50% (estimated in the PR/VSI 
report. by A. T. Kearney, Inc. , 1988), a range 'of groundwater velocities have been calculated: 

Where: 

Q = k * i 
n 

k = hydraulic conductivity (feet/day) 
i = hydraulic gradient (feet/foot) 
n = effective porosity (percent) 
Q = groundwater velocity 
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Low Fmimate 

High Estimate 

Unit 

Stiff Gray to 
Brown Silty Clay 
and Clayey Silt 

Medium to Fine 
silty Sand 

Stiff Gray 
Sandy Clay 

N/A - Not Available 

0.000036 * 0.0006 * 86400 sec 

30.48 em 
0.5 

0.002 * 0.0025 * 86400 sec 
30.48 em 

0.5 

·Table 2--3 'l . 
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1.2 X 104 ftfday 

= 0.28 ftfday 

HYDROGEOLOGIC.STUDY"' . ,,. 
(GRUBBS,. GARNEill& HOSKYN'';. JULY 1988):., 

0-35' (avg.) 

35 to 140' 

Below 140' 

. fa.ngHe.d 
I"·· · 'P.mtablity 

em/sec 

8.5 ·x 10'8 

to 
4 X 10'6 

N/A 

1 X 1 0"7 (est.) 

N/A 

Upper Portion 
3.6 X 10'6 

to 
7.1 X 10-4 

Lower Portion 
2.5 X 10'2 

N/A 

.,.: r: y ,,,., 
.. .(:' : .·?~: 

Hyclnulie·;,:, 
Properties~:,,, 

Aquitard and 
possible upper 
confining unit 
for the alluvial 

aquifer 

Alluvial aquifer, 
yields 700-1 00 
gpm to nearby 
irrigation w ells 

Aquitard, 
Probably the 

lower confining 
unit for the 

alluvial aquifer 

---- ---------------------------------------~ 
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Arkansas has the humid mesothermal climate characteristics of the southeast to south-central 
United States. The area rainfall is 50 inches per year, with most precipitation occurring between 
February and April. Phillips County is an attainment area for all primary and secondary air 
pollutants. The prevailing wind is southwest at an average speed of 8 mph and is in that 
direction 12.3 percent of the time. The average annual temperature is 62.7 degrees Fahrenheit. 

2.4 Summary of Past Environmental Permits 

The following permits have been issued to Cedar Chemical Corporation or previous 
owners/operators of the facility: 

Permit 126-A was issued to Eagle River Chemical Corporation in 7/28172 to manufacture 
Propanil from propionic acid, propionic anhydride, and 3,4-dichloroaniline. 

Permit 126-AR-1 was assigned to Eagle River Chemical Corporation on 11/19176 to 
include the addition of three new processes: a) nitro benzoate ester, b) methomyl, c) 
Basalin. 

Permit 126-AR-2 was issued to Eagle River Chemical Corporation on 9/29178 to replace 
the Steam Jet Vacuum device with a vacuum pump. 

Permit 126-AR-3 was assigned to Yertac, Incorporated on 11/16179 to include 
manufacturing permethrin and cypermethrin. 

Permit 126-AR-4 was issued to Vertac Chemical Corporation on 7/24/81 to include 
expansion of DRA unit. 

Permit 878-A was assigned to Cedar Chemical Corporation on 4/4/88 to update the 
facility' s existing air permits. 

Permit 878-AR-2 was issued to Cedar Chemical Corporation on 12/12/89 to include 
production of tris (hydroxymethyl) aminomethane (TA), 2-amino-butanol (2ab), and 
2-amino-2-propanol (AMP). 

Permit 878-AR-3 was assigned to Cedar Chemical Corporation on 7/10/90 to include 
manufacturing of Te1ene Rim (R) Resin . 

Pennit 878-AR-4 was assigned to Cedar Chemical on September 17, 1991 and includes 
permethrin acid chloride, DEPHA, Sectagon, methylthiopinocolone oxime (MTPO), 
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Orfom D-8 and C0300, dichloronitrobenzene (DCNB), 3,4-dichloroaniline (DCA), 
methyl 2-benzimidazole carbamate (MBC) in addition to the previously approved 
substances. 

Permit 878-AR-5 was assigned to Cedar Chemical C01poration on 11112/91 to include 
manufacturing of CTBL (COBRA). Note: An application for one permit modification 
is pending. 

Permit AR0036412 was assigned to Cedar Chemical on 9/27/85 to allow the discharge 
of treated effluent water to the Mississippi River and the industrial drainage ditch. This 
permit expired on 9/27/90. It was renewed on 9/28/90 to expire on 10/31/95. 

2.5 Summary of Enforcement Actions 

On December 19, 1986, a notice of violation was issued by the ADPC&E citing reasonable 
grounds to believe that Cedar Chemical Corporation and Venae Chemical Corporation have 
committed the following violations of Arkansas Waste Management Act of 1979, the Arkansas 
Hazardous Waste Management Code, the Arkansas Water and Air Pollution Control Act and 
Regulation No. 2. 

These alleged violations included: 

Disposal of hazardous wastes at a facility without a permit (release of characteristic 
hazardous waste consisting of wastew~ter with pH values of less than or equal to 2 or 
greater than or equal to 12.5 to the biological treatment ponds) on the following dates 
in 1986: January 3, February 20, February 28, March 3, March 6, March 10, March 
11, Apri12, April 7, April 8, Aprill4, and April 18. 

Failure to maintain and operate the facility in a manner that would minimize the 
possibility of any sudden or non-sudden releases of hazardous wastes or hazardous waste 
constituents to the soil or surface waters. 

Placing wastes in a location likely to cause pollution of the waters of the State. 

Failure to inspect a container storage area frequently enough to detect potential problems 
and failure to develop and follow a written inspection schedule. 

Failure to develop and remedy deterioration or malfunction of equipment or structures 
on a schedule which ensures that the problem does not lead to an environmental or 
human health hazard (this alleged violation involved an inoperative sump in the container 
storage area). 
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Cedar was assessed to investigate these allegations in accordance with APDCE regulations 
(sampling and analysis of biological treatment ponds, soil and geologic survey, groundwater 
monitoring plan) and pay assessments totaling $45,000. 

These allegations led to a Consent Administrative Order (CAO) which: 

Dismissed Vertac as a party to the Action. 

Called for a stop to the release of any hazardous wastes to surface impoundments at the 
West Helena Facility. 

Called for the investigations indicated by the Notice of Violation to be initiated. 

Established a report schedule for these investigations (including penalties for late 
reporting). 

Agreed to a compromise on civil penalties of $15,000 . 

The current CAO confi.nns that Cedar Chemical Corporation fully complied with the previous 
CAO. 

On June 26, 1990, Cedar Chemical was infonned of a violation which was observed during a 
compliance evaluation inspection. The violation involved the disposal of monitoring weU purge 
water directly onto surface soils. Groundwater monitoring at the site has been terminated until 
this issue is resolved. 

3.0 NATIJRE AND EXTENT OF CONTAMINATION 

3.1 Release Pathways 

This section discusses the potential for release of hazardous constituents into the various media 
and the potential impact the releases might have on human health. Potential migration pathways 
will also be discussed for each individual Solid Waste Management Unit (SWMU) involved in 
this facility investigation . 
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Many of the hazardous materials manufactured and used at the facility contain volatile organic 
compounds. However, the manufacturing processes at the plant utilize effective pollution 
abatement techniques to minimize air emissions. Cedar Chemical has also obtained permits for 
their point source emissions from ADPC&E. The primary source of hazardous air pollutants 
at the facility are fugitive emissions from isolated activities in which small quantities of volatile 
organic compounds generated or used at the facility are exposed to the air. Incidental surface 
releases could also result in hazardous air emissions. Fugitive air emissions from non-permitted 
sources do not pose a significant threat to air quality at the Cedar Chemical facility. 

3.1.2 Surface Water 

Stormwater runoff is collected in an open stormwater drainage system (SWMU #59) and 
discharged into the 150,000 gallon storm water retention pond (SWMU #60). The retention pond 
is subsequently drained by pumping the contents to the biological treatment system. Treated 
wastewater effluent is pumped through a 4.5 mile pipeline to the Mississippi River where it is 
released as NPDES permitted outfall #002. In the event of excessive rainfall, the stormwater 
sump is bypassed and surface runoff is discharged via NPDES permitted outfall #00 1 to the 
industrial park ditch adjacent to the facility. 

The NPDES permit for the facility requires monitoring outfalls #001 and #002 for various 
parameters. Monitoring records indicate that the facility has been successful in meeting the 
effluent limitations specified for outfall #002~ with only occasional excursions. The records 
indicate that the intermittent stormwater discharged through outfall #001 often exceeds its 
NPDES effluent limitations (primarily for Chemical Oxygen Demand, Oil and Grease and pH) . 
Discharges from outfall #001 have also recently failed biomonitoring testing for toxicity. 

Since all surface water runoff on the site is collected in the stormwater drainage system, the only 
threats to offsite surface waters are from NPDES outfalls #001 and #002. According to 
available infonnation, outfall #001 on several monitoring events has exceeded the permit 
limitations. Appendix C contains a copy of the current NPDES permit for the facility, records 
of past deficiencies, and monitoring data for outfall #001 . 

Pursuant to the requirements of the 1986 Consent Administrative Order described in Section 2.5, 
Cedar Chemical contracted with Sorrells Research Associates, Inc. to conduct an investigation 
of the biological treatment system This study included the sampling and analysis of individual 
unit sludges and sediments. Appendix D contains the report describing the results of this 
investigation . 

________________ j 
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Areas of yellow stained soil (Area of Concern #1) were observed at the facility during a 1988 
VSI conducted by EPA Region VI. This staining bas been attributed to a dinitroherbicide which 
was manufactured by a former operator of the site and reportedly dumped on the site; however, 
no analyses have been conducted to positively identify the contaminant. Potential soil 
contamination was noted at several SWMU's on the site also. 

Surlace and subsurface soil sampling was conducted at three inactive ponds (SWMU's #69, #70 
and #71) in 1985 by Ecology and Environment, Inc. under contract for EPA Region VI. Results 
of the sampling event indicated that the subsurface material is contaminated with pesticides and 
other organic compounds and that the surface fill is contaminated with pesticides. A copy of 
the sampling report issued by Ecology and Environment can be found in Appendix D . 

As noted earlier in the report buried drums of unknown material have been discovered on the 
plant site (SWMU #73). Woodward-Clyde Consultants collected soil samples from areas 
adjacent to the buried drums where the DCA manufacturing unit was later constructed. The 
samples were analyzed for various pesticides and organic compounds. The results of the analyses 
revealed pesticide contamination as deep as 15 feet . A map of the sampling locations and the 
corresponding laboratory data from the Woodward-Clyde report can also be found in Appendix 
D. It should be noted that a plan to remove the drums has been approved by the ADPC&E and 
has been implemented under an agreement established in the current CAO. 

Soil samples were collected in 1984 by Ecology and Environment, Inc. as part of the National 
Dioxin Study. During the sampling event 43 soil samples were collected from different locations 
and analyzed for TCDD (Dioxin). The study revealed that no TCDD was detected in any of the 
samples collected at the facility . A memorandum from Tom Smith with Ecology and 
Environment to Keith Bradley verifies the sampling results. A copy can be found in Appendix 
D. 

A study of the contents of the biological treatment system was conducted by Sorrells Research 
Associates, Inc.,in 1988 pursuant to the requirements of the 1986 CAO. This study included 
sampling and analysis of the basin waters, sludges and sediments. No samples were obtained 
from soils under the basins clay liners; therefore, their impact on subsurface soils is unknown. 
A copy of the Sorrells report is included in Appendix D. 

Due to the potential for soil contamination from several SWMU's and con.finned or observed 
soil contamination at several locations, soil at the Cedar Chemical plant represents a significant 
release pathway for site contaminants . 
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A hydrogeologic investigation was conducted at the site in 1988 by Grubbs, Gamer and Hoskyn, 
Inc. According to their report, the coefficients of permeability in the upper soil stratum range 
from 8.5 x w -ain the silty clay soils to as high as 4.0 x w-s in the clayey silt soils. These low 
permeability soils would help impede the vertical migration of contaminants on the site, but the 
potential for groundwater contamination still exists. The soil contamination sources discussed 
in the previous section would be the most likely sources of groundwater contamination on the 
site. 

Sufficient data has not yet been collected to characterize the groundwater aquifer at the site. 
Therefore, additional study in aquifer characterization will be included in the Facility 
Investigation Work:plan. The reports developed by Grubbs, Gamer and Hoskyn, Inc. include 
boring logs, monitoring well schematics, soil profiles, groundwater elevations, and 
potentiometric surface maps for the site. A copy of these reports can be found in Appendix B. 
Limited chemical analyses on groundwater samples collected from the wells have been 
conducted. A copy of all available groundwater data can also be found in Appendix E . 

3.1.5 Potential Impact on Human Health 

Cedar Chemical Cmporation has approximately 125 employees at its West Helena plant. Other 
industrial park properties are adjacent to the western and southern boundaries of the Cedar 
Chemical property. Beyond the industrial park to the north and west is primarily agriculb.lral 
land. Residential property located to the southwest and northeast of the site obtain their potable 
water supply from municipal wells more than one mile away from the site. The majority of th.e 
stormwater runoff at the site is collected and treated prior to being discharged into the 
Mississippi River via a 4.5 mile pipeline. Access to the site is limited to authorized personnel 
only. The Cedar Chemical facility does not pose a significant threat to human health due to the 
waste management practices at the facility, the limited access of the property to unauthorized 
personnel and the distance (approximately one mile) of the nearest drinking water supply well 
to the site. 

3.2 Possible Sources of Contamination 

The PRIVSI Report issued by EPA in 1988 identified 74 solid waste management units and one 
additional area of concern (AOC) at the Cedar Chemical facility (A complete list of the 
SWMU' s can be found in Appendix F and a map showing the location of the SWMU' s can be 
found in Figure 3.1). Thirteen of the SWMU' s and the one AOC identified by EPA were 
considered to have a strong potential for past releases to the environment and will require further 
investigation to determine if a release has occurred. The following sections describe each of 
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these units based upon the observations made during the PR/VSI, including the possible 
contaminants released from each unit and the most likely release pathway. Table 3.1 lists all 
7 4 SWMU' s and their current status. 

3.2.1 SWMU #3- Railroad Loading and Unloading Sump 

This unit is a severely deteriorated concrete sump Located near the railroad tracks next to the 
main tank fann. The sump is approximately 2 feet by 3 feet by 2 feet deep and the sides of the 
unit have deteriorated and fallen into the sump. The unit was built in the 1970s and was taken 
out of service in the mid 1980s. The sump was used to contain any spillage that may have 
occurred during loading and unloading material from rail cars. There are no records of past 
spills from this unit and there no visible signs of a .release into the soils adjacent to the unit. 

The past potential for releases from this unit to soil, groundwater, and subsurface gas is possible 
due to the condition of the sump and the nature of the materials used at the site. The past 
potential for releases from this unit to air and surface water is moderate, and low respectively. 

• 3.2.2 SWMU #59 - Stormwater Drainage System 

• 

This unit consists of a series of unlined ditches and corrugated metal pipe which drain the entire 
facility to the stonnwater sump (SWMU #60). The ditches are unlined and vary in width from 
approximately 3 to 6 feet, and in depth from approximately 2 to 5 feet. One of the ditches is 
within 10 feet of the yellow stain area (AOC #1). In the event of rain, the frrst 150,000 gallons 
is drained to the stormwater sump and eventually into the biological treatment system. The 
remainder of the stormwater runoff is diverted through a manually operated gate to NPDES 
permitted outfall #001 that drains offsite to the industrial park drainage ditch. The industrial 
park ditch drains to Beaver Bayou then into Big Creek and eventually to the White River. 
During the VSI, an oily film was observed on the water near the control gate. 

Releases from this unit to air, soil, groundwater, and subsurface gas is possible because the unit 
is unlined, and because many of the constituents of the waste managed by this unit are volatile. 
Releases to adjacent surface water could occur during heavy rains through NPDES-permitted 
outfall #001 . 

3.2.3 SWMU #60 - Stonnwater Sump 

This unit, a component of the wastewater treatment system, is an earthen basin approximately 
50 feet wide by 12 feet deep with a capacity of 200,000 gallons. This unit receives storm water 
runoff, boiler blowdown, and noncontact cooling water. The stonn water runoff comes from 
the stonnwater drainage system (SWMU #59). Under normal operating conditions, stormwater 
stored in this unit is pumped to the API separator (SWMU #62). This unit could conceivably 
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contain any of the chemicals used at the facility. However, since production areas are curbed 
and storage areas are diked, the volume of chemical waste to total water volume would be 
relatively low. 

Releases from this unit to soil, groundwater, and subsurface gas is possible because the unit is 
unlined. Releases to the air is also possible due to the volatile nature of the chemicals used at 
the plant. The potential for releases to surface water from this unit is low because excessive 
inflow is diverted to the industrial park drainage ditch offsite. 

3.2.4 SWMU #63- Wastewater Tank #2 

This unit, a component of the wastewater treatment system, is a steel tank 12 feet in diameter 
and 15 feet high with an approximate capacity of 13,000 gallons. The tank receives waste 
directly from the production areas, then pumps its effluent directly to the aeration basin (SWMU 
#65). The unit is equipped with a sampling valve. The soil surface adjacent to and around this 
valve was observed to be stained. The unit is located on a concrete pad on top of an earthen 
dike which separates the aeration basin (SWMU# 65) and the polish pond (SWMU #68). The 
dike is sloped toward the two ponds in order to direct any spillage into the ponds. 

Releases from this unit to soil, groundwater, and subsurface gas is possible because the soil 
below the unit is unlined, allowing any spillage to directly contact soil. The potential for 
releases to the air is low because of the volatility of the constituents present in the wastes 
managed at this site. The potential for releases to the surface water from this unit is also low 
because the area around the unit is diked, and releases would drain to either the aeration basin 
(SWMU #65) or the polish pond (SWMU #68). 

3.2.5 SWMU #64 - Flow Equalization Basin 

This unit, a component of the wastewater treatment system, is an 8,000,000 gallon basin 
measuring 295 feet x 353 feet x 15 feet deep. The unit is lined with bentonite clay, and receives 
wastes from the API separator (SWMU #62). The unit is equipped with a 25 horsepower 
aerator and circulates its waste to the aeration basin (SWMU #65). This unit could conceivably 
contain any of the wastes from the API separator (SWMU #63). 

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends 
largely on the integrity of the liner which is currently unknown. The potential for releases from 
this unit to the air is considered moderate because of the potentially volatile nature of the 
constituents of the waste managed by the unit and aeration operations. The potential for release 
from this unit to surface water is considered low because it is unlikely that any breaching or 
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overflow would occur at this unit due to the considerable margin for error provided by the low 
operating capacity (2.0 million gallons) relative to the actual total capacity of the unit (8 million 
gallons). 

3.2.6 SWMU #65- Aeration Basin 

This unit, a component of the wastewater treatment system, is a 600,000 gallon basin measuring 
127 feet x 262 feet x 15 feet deep. The unit is lined with bentonite clay, and receives wastes 
from the flow equalization basin (SWMU #64) and wastewater tank #2 (SWMU #63). The 
aeration basin has a nine day retention time in which the contents are completely mixed using 
bottom-mounted aerators. Following treatment in the unit, wastewater is pumped to two 
rectangular clarifiers. 

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends 
largely on the integrity of the liner which is currently unknown. The potential for releases from 
this unit to the air is considered moderate because of the potentially volatile nature of the 
constituents of the waste managed by the unit and aeration operations. The potential for release 
from this unit to the surface water is considered low because it is unlikely that any breaching 
or overflow would occur at this unit due to the considerable margin for error provided by the 
low operating capacity (2.0 million gallons) relative to the actual total 
capacity of the unit (8 million gallons). 

3.2.7 SWMU #68- Polish Pond 

This unit, a component of the wastewater treatment system, is a 4,000,000 gallon basin 
measuring 206 feet x 252 feet x 15 feet deep. The unit is lined with bentonite clay, and receives 
wastes from the clarifiers (SWMU s #66 & #67). The polish pond has a retention time of nine 
days, at which time the effluent is pumped 4.5 miles through an 8-inch, epoxy lined pipe to the 
Mississippi River where it is discharged at NPDES-permitted outfall #002. 

The potential for releases from this unit to the soil, groundwater, and subsurface gases depends 
largely on the integrity of the liner which is currently unknown. The potential for releases from 
this unit to the air is considered moderate because of the potentially volatile nature of the 
constituents of the waste managed by the unit and aeration operations. The potential for release 
from this unit to surface water is considered low because it is unlikely that any breaching or 
overflow would occur at this unit due to the considerable margin for error provided by the low 
operating capacity (2.0 million gallons) relative to the actual total capacity of the unit (8 million 
gallons) . 
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These units are part of a three pond wastewater treatment system that was utilized at the site 
from 1970 to 1978. In 1978 the ponds were drained by a disposal contractor and filled with 
soils taken from the Cedar Chemical property. Ponds #1 and #2 were approximately 120 feet 
x 150 feet x 10 feet deep and Pond #3 was approximately 30 feet x 150 feet x 4 feet. The units 
were constructed of earthen fill and were not lined. Pond #3 also contained limestone for acid 
neutralization. The units received wastes from oosite production processes and some wastes 
generated offsite unti11978. The wastes managed at this site include propionic acid, calcium 
chloride solution, and neutralized sulfuric acid waste. This list does not include the wastes 
disposed of at this site by Helena Chemical Company, which are currently unknown and could 
have been any of the 100 to 200 compounds Helena Chemical used and formulated. 
Contamination of the surface and subsurface of the unit has been confirmed by EPA. 

Releases from these units to soil, groundwater, and subsurface gas is possible because the units 
were never lined. The potential for air and surface water releases from this unit is considered 
low because the unit is now covered . 

3.2.9 SWMU #72 - Drum Vault 

This unit consists of a concrete vault with walls of poured concrete, a floor of gravel, sand, and 
possibly cement, and a concrete cap which fonns the floor of the warehouse oosite. In addition 
to fill sand and gravel, the vault contains approximately 250 drums of solidified, low grade, 
herbicide which did not meet sale specifications. It is believed that the drums were placed in 
the vault in early 1976. 

The potential for releases from this unit to the soil, groundwater, and subsurface gas is unknown 
because the materials and design used in building the vault are largely unknown. The potential 
for releases from this unit to the air and surface waters is unlikely 
because the vault is located below grade. 

3.2.10 SWMU #73 - Buried Drums 

Drums containing potentially hazardous materials have been discovered on the site. The drums 
were discovered during excavation of a drainage ditch onsite. The content and condition of the 
drums are unknown. A removal plan for the drums has been approved by the ADPC&E and 
will be implemented under the agreement established in the current CAO. 

The potential threat to the environment is unknown because the contents and conditions of the 
drums is unknown; however, the condition of the drums can be determined following removal 
activities. If any of the drums have leaked hazardous materials, the proper assessment activities 
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will be conducted to detennine the nature and extent of impact to the surrounding property. 
These activities will be conducted separately from the Facility Investigation portion of the CAO. 

3.2.11 SWMU #74 - Loading/Unloading Area (Railroad Spur) 

This unit is an unlined section of ground covered with crushed stone underlying the railroad 
spur. It is approximately 30 feet by 300 feet. This unit receives wastes from unloading of raw 
materials and loading of product and waste by-products. The unit is located near the northern 
perimeter of the facility along the main tank farm. Staining was observed along the entire length 
of the unit during the VSI. 

Releases from this unit to soil, groundwater, and subsurface gas is possible because the unit is 
unlined. The potential for releases from this unit to the air is moderate because there are 
volatile chemicals handled at this unit. The potential for release from this unit to surface water 
is low because the unit drains to the facility's stormwater drainage system (SWMU #60). 

3.2.U Area of Concern #1: Yellow Stain Areas 

Areas of the facilities ground surface are covered with a yellow stain. These stains may 
originate from another company dumping a product (possibly dinitrobutylphenol) directly on the 
soil onsite. One of the stained areas was located north and east of the warehouse. 

These stains are an indication of a release directly to the soil onsite. Since extensive soil 
staining is present it is possible that this contaminant may have impacted groundwater. The 
potential for release of subsurface gas or airborne contaminants depends on the volatility of the 
contaminant. 

Table 3.1 
SOUD WASTE MANAGEMENT UNrfS 

CEDAR CHEMICAL COMPANY 

SWMU NUMBER NAME 

1 & 2 Railroad Loading and Unloading Sumps 

3 Railroad Loading and Unloading Sump 

4 Production Areas #1 and #2 Drainage System and Sump 

5 Production Area #3 Drainage System and Sump 

6 Production Area #4 Drainage System and Sump n--------f-
7 Production Area #5 Drainage System and Sump ..___ _____ __._ 

STATUS 

Active 

Inactive 

Active 

Active 

Active 

Inactive 
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Table 3.1 
SOUD WASTE MANAGEMENT UNITS 

CEDAR CHEMICAL COMPANY . 
" 

NAME STATUS 

Boiler Slowdown Area Sump #1 Active 

Boiler Slowdown Area Sump #2 Active 

Laboratory Sump Active 

Sump Near Main Tank Farm Active 

Maintenance Shop Drainage System and Sump Active 

Truck Scale Sump Active 

Packaging Building Sump Active 

Air Emissions Scrubbers #01 , #02, #03 Inactive 

Air Emissions Scrubber #04 Active 

Sump in Main Tank Farm Diked Area #1 (North) Active 

Sump in Main Tank Farm Diked Area #1 (South) Active 

Sump in Main Tank Farm Diked Area #2 Active 

Sump in Main Tank Farm Diked Area #3 Active 

Waste Storage Tank PE-209 in Main Tank Farm Diked Active 
Area #4 

Waste Storage Tank 002 in Main Tank Farm Diked Area Active 
#5 

Sump in Main Tank Farm Diked Area #6 Active 

Sump in Main Tank Farm Diked Area #7 Active 

Tank 8-1 09 in Main Tank Farm Diked Area #7 Active 

Waste Storage Tank 8-112 in Main Tank Farm Diked Inactive 
Area #8 

. 

Sump in Main Tank Farm Diked Area #9 Inactive 

Waste Water Storage Tank 8-1 02 in Main Tank Farm Active 
Diked Area # 1 0 

Sump in Main Tank Farm Diked Area #1 1 Active 
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Table 3.1 
SOUD WASTE MANAGEMENT UNITS,' 

CEDAR CHEMICAL COMPANY .. , .. 
NAME STATUS 

Sump in Main Tank Farm Diked Area #12 Inactive 

Tank N-204 in Main Tank Farm Diked Area #13 Active 

Tank N-201 in Main Tank Farm Diked Area #14 Active 

Tank N-205 in Main Tank Farm Diked Area #15 Active 

Tank N-206 in Production Area #4 Active 

Sump in Main Tank Farm Diked Area #16 Active 

Sump in Main Tank Farm Diked Area #17 Inactive 

Tank M-1 05 in Main Tank Farm Diked Area #17 Inactive 

Sump in Main Tank Farm Diked Area #18 Inactive 

Sump in Main Tank Farm Diked Area #19 Inactive 

Sump in Second Tank Farm Diked Area #1 Active 

Wastewater Tank 014 in Second Tank Farm Diked Area Active 
#3 

Hazardous Waste Storage Area Inactive 

Nonhazardous Waste Storage Area Active 

Drum Storage Area Active 

Drum Crushing Area Active 

Waste Drum Staging Area Active 

Scrap Drum Storage Wagons Active 

Waste Drum Staging Area in Main Tank Farm Area Active 

Waste Oil Drum Active 

Drums Active 

Solvent Cleaner Tank Active 

Miscellaneous Drum Storage Active 

Dumpsters Active 
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60 

61 
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SOUD WASTE MANAGEMENT.UNITS 
:~t CEDAR CHEMICAL COMPANY ' ·« 

·'' 
~ 

NAME STATUS 

Laboratory Waste Rack Area Active 

Warehouse Drum Storage Area Active 

Loading/Unloading Dock Area Active 

Stormwater Drainage System Active 

Stormwater Sump Active 

Wastewater Tank #1 Wastewater Treatment System Active 

API Separator Active 

Wastewater Tank #2 Wastewater Treatment System Active 

Flow Equalization Basin Active 

Aeration Basin Active 

Clarifier #1 Active 

Clarifier #2 Active 

Polish Pond Active 

Inactive Pond #1 Inactive 

Inactive Pond #2 Inactive 

Inactive Pond #3 Inactive 

Drum Vault Inactive 

Buried Drums Inactive 

Loading/Unloading Area (Railroad Spur) Active 
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March 12 . 1991 

Cedar Chem1cal Core. 
P.O. Sox 2749 
West Helena. Arkansas 72390 

Attn: Greg Satterfield 

Entek ~: 91-0685 
Samole ID: #1 

ANALYTICAL AND QUALITY CONTROL RESULTS 

SEMI-VOLATILES 

Date/ Time Analyzed: 
Date /T ime analyzed: 

TCLP CHARACTERIZATION 

3/05/91 (1600) 
3/05/91 (1825) 

Parameter Units 
Cmg/L) 

Amount 
Detected 

Blank /.Variance 
Duplicate 

/.Spike Recovery 
Matrix Control 

a-cresol <0.25 <0 .005 NS NS 
m-cresol <0.25 <0 .005 NS NS 
a-cresol <0.25 <0 . 005 NS NS 

Pentachloroohenol <0 . 20 <0 . 004 * 151 
2.4.5-Trichloroohenol <0 .15 <0 . 003 * NS 
2,4.6-Trichlorophenol <0 .15 <0 . 003 * 121 
1.4-Dichlorobenzene <0.20 <0 . 004 * NS 

-~ 2. 4-Dini trotoluene <0 .30 "~ <0 . 006 * 84.2 
-~ Hexachlorobenzene <0.25 .\3 <0 . 005 * 67.1 
~Hexachlorobutadiene <0 .45 .'So <0 .009 * 12.7 

Hexachloroethane <0 .10 <0 .002 * NS 
Nitrobenzene <0 .10 <0.002 * 26.1 
Pyridine <0 .25 <0 .005 NS NS 

SURROGATE RECOVERY FOR SEMI-VOLATILES 

1. D6- Phenol 
2. 
3. 
4. 
5. 

02-Fluoroohenol 
2.4.6-Tribromoohenol 
0,4 Terphenyl 
2-Fluorobiphenyl 

6. 05-Nitrobenzene 

* - No recovery due to dilution. 

NS = Not Soiked 

11701 Interstate 30 • Bldg. 1 • Sutte 108 • Little Rock, AR 72209 

I. Recovery 

* 
* * * * 
* 

Reviewed by : ~'\ '(g-ca ~ 
Ra~ VoCQU~ 
Laboratory Manager 

Entek Laboratory 
(501) 455-1316 P.O. Box 780 • Mabelvale, AR 72103 



De·: ember 1'39 1 

. edar Chem1cal Corpcrr at ion 
P.O. Bo ... ::74'3 
Hwy . ::4 :: S . 
Wes t Helena, AR 72390 

Att n : J o hn Wagner 

Entel it : 9 1-8311 
Sample ID : #1 

Date Received: 
Date Analyzed: 

12/05/91 ( 13 40) 
1::/21/'31 ( 1750 > 

ANALYTICAL AND QUALITY CONTROL RESULTS 
TCLP CHARACTERIZATION 

Amount 
Detected Blank 

Precisio n 
/.Variance 

%Recovery 
Control Matrix 

Parameter ------------------------------------------------------------------------
Base NeLlt r al s 

<0 . 05# 
<0. 05# 
<0 . 05# 

<0 . 005 
<0.005 
<0 . 005 

o. o 
0 . 0 
0 . 0 

85 . 1 
1 (1'3 
103 

79 . 6 
7 5.8 
41.6 

He xachlorobutadiene 
2-4-Dinitrotoluene 

~Hexachlorobenzene 

# Detection Limits raised d ue to d ilution 

~ 

All values are in mg /L . 

Internal Standards : 
d-4 Di chlorobenzene 
d-8 Naphthalene 
d-1 0 Acenaphthene 
d-1 0 Phenanthrene 
d-1 2 Chrysene 
d-12 Perylene 

* = No Re cover y d ue to dilution 

Surrogate s : 
d-5 Nitrobenzene 
2-Fluorobiphenyl 
d-14 Terphenyl 

Analyzed by : 
Bobbie Hall 
Chemist 

Reviewed by : 

'l. Recovery 

* 
* 
* 

Entek Laboratory 

1 1701 Interstate 30 • Bldg. 1 • Su•te 108 • Little Rock, AR 72209 (501) 455-1316 P.O. Box 780 • Mabelvale, AR 72103 
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March 12. 1991 

Cedar Chemical Coro. 
P.O. Box 2749 
West Helena. Arkansas 72390 

Attn: Greg Satterfield 

Entek #: 91-0685 
Samole ID : ttl 

ANALYTICAL AND QUALITY CONTROL RESULTS 

TCLP CHARACTERIZATION 

VOLATILES 

Date/Time Samoled: 2/11/91 
Date/Time Received : 2/11/91 (1510) 

Parameter Amount 
Detected 

Date/Time Analyzed: 2/26/91 
(1640) 

Blan~ *'l.Variance 'l.Soike Recovery 
Duolicate Matrix Centro ! Units 

(mg/L) 
------------------------------------------------------------------------

83.5 93. 3 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1.2-Dichloroethane 
1.1-Dichloroethvlene 
Methyl Ethvl Ketone 
Tetrachloroethene 
Trichloroethene 
Vinvl Chloride 

<0 .04 
<0 .04 
( 0.04 
<0.04 
<0.04 
<0.04 
(0.04 
<0 . 04 
(0 . 04 
<0.04 

SURROGATE RECOVERY FOR VOLATILES 

1. D4-Dichloroethane 
2. DB-Toluene 
3. Bromofluorobenzene 

<0 . 04 
( 0.04 
<0 . 04 
<0 .04 
<0.04 
<0 . 04 
<0 . 04 
<0.04 
<0 . 04 
<0 .04 

'l. RecoverY 
83.4 
82.7 
91.2 

* This sample was not used as a duolicate. 
NS = Not Soiked 

Analvzed 

Reviewed by: 

1 1 701 Interstate 30 • Bldg. 1 • Suite 108 • Little Rock, AR 72209 (501) 455-1316 

97.8 98.0 
90.8 103 

110 113 
103 112 
118 69.6 

NS NS 
90.9 102 
93.1 101 

NS NS 

Entek Laboratory 
P.O . Box 780 • Mabelvale, AR 72103 



• 

• 

• 

March 13. 1991 

Cedar Chemical Core. 
P.O. Box 2749 
West Helena. Arkansas 72390 

Attn: Greg Satterfield 

Entek # 91-0685 
Samole ID ttl 

Date / Time Samoled: 2/11/9t CNS ) 
Date/ Time Recei ved : 2/11 / 91 (1510) 

ANALYTICAL AND QUALITY CONTROL RESULTS 

TCLP CHARACTERIZATION 

Parameter 

METALS 

Un1ts 
Cmg/L) 

Amount Blan k 
Detected 

Date/Time Analyzed: 2/27/91 (1430) 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NS = Not Soecified 

<0.002 <0.002 
6 . 68 <O .10 

<0 . 01 <0.01 
<0.05 <0 . 05 
<0 .10 <0 . 10 

<0 .002 <0 . 002 
<0.002 <0 . 002 

0.07 <0 . 02 

An a 1 y zed by : 

Analyzed by: 

Reviewed by: 

'l.Variance 
Duplicate 

0 
16 

0 
0 
0 
0 
0 

31 

'l.Soike Recovery 
Matrix Control 

105 105 
103 112 
101 101 
94 97 

100 95 
103 97 
96 103 

94 

Qo LJ~ 
Rodne~iams 

Randy Davidson 

~g·/ 
rChester Sims. Manager 

Inorganic Analysls 

Entek Laboratory 

1 110 1 Interstate 30 • Bldg. 1 • Suite 108 • L11lle Rocl<. AR 72209 (501) 455-1316 P 0 . Box 780 • Mabelvale, AR 72103 
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Report Format 
Presented in this report are the results and recommendations that 

have evolved and developed from this study. Initial sections of this 
report describe the field and laboratory phases. These sections are 
followed by a description of the geology, ground water conditions, and 
general site and soil conditions. Subsequent sections of this report 
present results and conclusions. 

FIELD S'l'UI)IES 

Sample Borings 

Subsurface conditions at the site were explored as follows: 

Ground Completion Completion 
a~u:ina H2. S:YJ::tASCI Ell~•* l2112tb • ft Ell:lAti2D 

1 194 . 0 48 146.0 
2 195.3 140 55.3 
3 195.2 43 152.2 
4 194.8 53 141.8 
5 196.8 48 148.8 
6 194.1 150 44.1 
7 194.4 46 148.4 

• Elevations are 
casing. 

for top of concrete pad surrounding protective 

The approximate boring locations are shown on the Plan of 
Borings, Plate 2. The ground surface elevations for the borings were 
determined usinq benchmark El 200.2 for the top of rail above the 
existing concrete culvert. The stratigraphy and results of field and 
laboratory tests are summarized on the boring loqs, Plates 3 throuqh 
11. A key to the terms and symbols used on the log forms is 

presented as Plate 12. 
The sample borinqs were drilled usinq a truck-mounted rotary 

• drilling rig. Soil samples were typically obtained at 2-ft intervals 
through the upper fine-grained soils and at 5-ft intervals below that. 
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cohesive soils were sampled using a 3-inch diameter thin-walled tube 
hydraulically advanced into the soil. Granular soils were sampled 
using a 2-inch diameter split-barrel sampler. The values {N-values) 
presented in the "Blows Per Ft" column on the boring logs represent 
the number of blows of a 140-lb hammer falling 30 inches to drive the 
split-barrel sampler. 

All soil samples were removed from the samplers in the field and 
were visually classified by our soil technician. Shear strengths of 
cohesive soils were estimated in the field using a calibrated hand 
penetrometer. The estimated cohesion values are plotted on the log 
forms, in tons per sq ft, as small circles enclosing an "x". The 
samples were then sealed in appropriate containers for transfer to our 
laboratory for further testing. 

Piezometer Installation 

• Borings 1 through 7 were advanced using wet rotary drilling 
procedures. Potable water obtained from the city water supply system 
was used as the drilling fluid. Borings 2A, 3A, and 6A were advanced 
using dry auger procedures. The purpose of Borings 2A, 3A, and 6A was 
to evaluate ground water conditions within the upper fine-grained soil 
strata. 

Piezometers were installed in each of the boreholes. The 
piezometer riser pipe and screen consisted of threaded PVC pipe. The 
screen openings were machine-cut 0.010-inch slots. No. 2 blast sand 
was used for the filter pack around the slotted screen. A single, 
approximately 3-ft seal was constructed above the sand fill usinq 
bentonite pellets. A cement/bentonite grout was placed from the top 
of the bentonite seal to the ground surface. Protective steel casinq 
was then set into the grout to enclose the PVC riser. The piezometer 
installation details are shown on Plate 13. 

~ield Permeability Testing 
W' Variable-bead tests were conducted on selected piezometers uainq 

bbth falling-bead and rising-head procedures. Estimated permeability 
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~ values were computed using the data obtained and appropriate formulae 
(Hvorslev, 0. s. Corps of Engineers, W.E.S.). The computed field 
permeability estimates are tabulated in a subsequent section of this 
report. 

LABORATORY TESTllfG 

Classification and Index Testing 
Classification testing consisted of plastic and liquid limit 

tests and sieve analyses through the No. 200 sieve. The plastic and 
liquid limit and moisture content test results are plotted in 
accordance with the scale and symbols presented in the legend in the 
upper-right portion of each boring log form. The percentage of soil 
passing the No. 200 sieve is noted in the "Minus No. 200" column on 

the log forms. The results of the classification tests are summarized 
on Plates 14 through 16. Selected grain size curves are also shown 
graphically on Plate 17. 

~Pctmeabilitv Ic;ts 
Laboratory permeability testing was conducted on undisturbed soil 

samples using falling-head test procedures.1 In' the falling-head 
test, de-aired water is allowed to flow under gravity through a 
specimen of known cross-sectional area, and the "head" loss is 
recorded. Computations are then performed for each test to determine 
the coefficient of permeability; The permeability test results are 
noted at appropriate depths on the log forms and are also tabulated on 
Plates 14 through 16. 

SID GEOLOGY 
The project site is located in the Mississippi Embayment 

Physiographic Region. T.be surficial deposits at the site are composed 
of geologically recent alluvium Qf Quaternary Aqe. These deposits 
typically grade from ailt and clay in the upper portion to sand with 

~ Test procedures in accordance with T. w. Lambe, Soil Testing for 
..,ngineers. John Wiley ' Sons. ~ 
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At the project site, the thickness of the fine-qrained soil cap 
is in the order of 25 to 40 ft. Portions of these upper soils 
apparently consist of outwash from crowley • s Ridge, as evidenced by 
the relatively high silt content. These soils likely represent swale­
fill and flood-basin deposits. 

The lower portion of the Quaternary unit consists of silty and 
very fine-grained sand to coarse-grained sand with some gravel. The 
alluvium generally becomes more coarse-grained and cleaner with 
increasing depth. These sand units are apparently channel-lag, 
channel-bar, and point-bar deposits. 

On the basis of our sample borings, the base of the Quaternary 
sands is near El 50 to 60 at the project site. As shown on the 
Structural Contour Map (Plate 18),. the base of the alluvial aquifer 
slopes downward to the southwest away from crowley • s Ridge. The 
contours shown are based on boring data in conjunction with the 

~available U.S. Geological Survey Well Data. 
The Quaternary alluvium is underlain by the undifferentiated 

Jackson-Claiborne Group. This unit crops out on crowley's Ridge in 
Phillips, cross, St. Francis, and Lee counties. The Jackson Group was 
deposited primarily under marine conditions and typically consists of 

. gray, brown, and qreen silty clay with some liqnite. The upper 
portion of the Claiborne Group typically consists of silty clay with 
some interbedding of thin and discontinuous beds of sand and liqnite. 
The Jackson-Claiborne clays act as a confining bed under the alluvial 
aquifer. 

The upper clay of the 
Sand in Phillips County. 

Claiborne Group is underlain by the Sparta 
Sparta sand consists mainly of qray, very 

fine to mediUJD sand with brown and gray sandy clay. Most of the 
formation waa deposited as the beach of an advancing aea. According 
to available O.S.G.S. mapping, the top of the Sparta Sand is present 
near El -200 (approx;imately 400-ft depth). The thickness of the 

•
parta sand is in the order of 300 to 400 ft. The Sparta sand is the 
ajor deep ground water aquifer in the area. The potentiometric 
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surface in the Sparta sand is near El 150, and the direction of flow 

is to the southwest . 

WELL SURVEY 

Domestic and industrial water supply in the area is obtained from 

the municipal system. As shown on Plate 19, the West Helena water 

supply is obtained from deep wells extending into the Sparta sand 

aquifer . According to u.s . G. S. information, the Sparta Sand well 

yields approximately 750 gallons per minute. 

Wells within the Quaternary aquifer are present in the vicinity 

of the project site. These wells are used for irrigation and are in 

the order of 100 to 135 ft in depth. Yields range from approximately 

700 to 1000 gallons per minute. The approximate well locations are 

shown on Plate 19. This information was obtained both from the 

4llf.S.G.S. files and from a local landowner. 

GENERAL SOIL CONDITIONS 
The stratigraphy encountered in the sample borings at the project 

site may be generalized as follows: 

• 

Stratum I: Interbedded very stiff to firm tan, gray, and 
brown silty clay (CL) and clayey silt (ML) was 
encountered at the ground surface over the project 
site to depths of 27 to 42 ft. The base of the 
upper fine-grained soils is near El 155 to 170. 
Coefficients of permeability in the silty clay 
portion were found to range from 8.5 x 10-8 to 3.0 
x 10-7 cm;sec. In the clayey silt portions, the 
coefficients of permeability were found to range 
from 2.5 x 10-7 to as high as 4.0 x lo-S cm;sec: 

Stratum II: Medium dense to dense silty fine sand was 
encountered beneath Stratum I to depths of 134 to 
14 3 ft. As shown on Plate 18, the base of the 
alluvial sand is at El 51 to 61 over the site. 
The upper portions of this stratum were found to 
be very fine-qrained with a high silt content. 
Below depths of approximately 50 ft, the alluvium 
was found to generally consist of relatively clean 
fine to coarse sand with some qravel. As a 

- - - - - -------~ 
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Stratum III: 

consequence, the lower portions of the sand are of 
much higher permeability. The permeability of 
this stratum i s discussed in a subsequent section 
of this report; and 

The basal stratum was found to consist of very 
stiff dark gray sandy clay with lignite. We 
anticipate that the coefficient of ~ermeability of 
this stratum is less than 1.0 x 10- cmjsec. 

To assist in discussion and visualization of subsurface 

stratigraphy, two (2) Generalized Soils Profiles were prepared and are 

s hown on Plates 20 and 21. These profiles are considered to be 

representative of overall conditions. In using the profiles, it 

should be understood that the subsurface stratigraphy between borings 

was inferred from conditions encountered in the borings. Variations 

in stratigraphy and soil conditions should be anticipated. 

Additionally, the natural transition between alluvial soil types 

present at the site is generally gradual, and the indicated boundaries 

~annot be considered as precise. 

RESULTS AND CONcwSIONS 

Hydraulic Conductivity 

The hydraulic conductivity of the alluvial aquifer was estimated 

using both field and laboratory testing procedures. The results of 

the field variable-head ("slug") tests are as follows: 

Depth of Estimated 
Piezometer Interval Coefficient of 

No. Tested. ft ~ Permeability. em/sec 

1 38 - 48 falling-head 3.6 X 10-s 
2 125 - 135 falling-head 2.4 X 1o-2 
3 33 - 43 falling-head 2.1 X 10-4 
4 42 - 52 falling-head 2.8 X lo-s 
5 38 - 48 falling-head 5.1 X lo-s 
6 138 - 148 falling-head 2.5 X 10-2 

• 7 35 - 45 falling-head 7.1 X lo-4 
rising-head 4.6 X lo-4 
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As shown, the hydraulic conductivity of the deeper sands is in 

the order of 2.5 x 10-2 cm; sec. The hydraulic conductivity of the 

upper more fine-grained silty sands, however, is in the order of J.O x 
10-5 to s.o x 10-4 cm;sec. 

On the basis of grain size curves and the Hazen Formula, the 

permeability of the deeper sand units is in the order of 1.0 x lo-2 to 

4.0 x 1o-2 cmjsec. The hydraulic conductivity of the aquifer was also 

computed using a well formula for the yield and depth of the nearby 

irrigation well. On that basis, we computed a hydraulic conductivity 
of 3.0 x 10-2 cmjsec. 

In summary, it appears that the hydraulic conductivity of the 

cleaner sand is approximately J. o x 10-2 cmjsec. Published data, 

however, indicates higher hydraulic conductivities in other portions 

of Phillips County. The lower hydraulic conductivity obtained at the 

site is apparently related to the silty and relatively fine-grained 

•
haracter of the sand. 

The hydraulic conductivities of the upper silty clay and clayey 

silt soils were found to be quite variable. The cleaner and 

predominantly silt soils possess much higher conductivities than the 

silty clay soils. Hydraulic conductivities as high as 4. o x lo-s 

cmjsec were obtained for Boring 6. 
-: 

fl l · P9rJ.H 
Ground Water Movement wh At<.._ .J~ vv~ 1.~s ~!f:r~·-r -+ ,.$'>~ - .,.J VI" 

The ground water ~evels obtained on June 22, 1988 are as 
follows: ~~~(. ..,.._u. ""~ u,.. -IJ,i .!~ j ,,0 - ofl,vJ _v -L J 

Ground JtJ._ #..w /JJ,W J,...,lc.~ . 
surface d 0 Water 

• 

Piezometer 
No. 

1 
2 
2A 
3 
3A 
4 
5 
6 
6A 
7 

Elevati on Depth. ft 

194.0 27.9 v 
195.3 28.9 
195.4 Dry 
195.2 28.9 
195.2 Dry 
194.8 28.8 
196.8 30.2 "" 
194.1 28.3 
194.0 11.7 
194.4 28.2 

n.o 

~ q 

~.., 

' (Q 

~ ll 

Water 
Elevation 

166 .1 .1' 
166.4 

166.3 

166.0 
166.6 ...... 
165.8 
182 . 3 
166.2 

1\o£.. ~ 

I t.C..: 

It."~. S 

I ~.:~g./ 

I l.. ~ ,c.l 
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The potentiometric surface contours for June 22, 1988 are shown 
on Plate 22. The potentiometric surface slopes from El 166.6 in the 
eastern portion of the plant site to near El 165.8 near the southwest 

corner. In other words, the ground water surface is sloping generally 
to the southwest. 

The data obtained in this study correlates relatively well with 
the Potentiometric Surface Map by the u. s. Geological Survey for fall 
of 1985. The regional direction of ground water flow was generally to 

the southwest towards a depression around and near the city of DeWitt. 

As discussed previously, our analyses would indicate that the 
hydraulic conductivity of the deeper Quaternary sands is in the order 
of 3.0 x 10-2 cmjsec. Based on recorded water levels, we computed an 
average hydraulic gradient across the site of 0.0006. Using the 

aforementioned hydraulic conductivity and an average saturated 
thickness of 27 meters (90ft), we computed a transmissivity of 700m2 

• 

per day (7650 ft2 per day). The velocity of flow through the sand 

aquifer is computed to be on the order of 0.02 meters per day (0.05 ft 
per day). 

Published data indicates that the transmissivity of the alluvial 
aquifer in Phillips County is generally in the order of 34, 000 to 
35,000 ft2 per day. At the site, however, the transmissivity is 
apparently reduced by the lower hydraulic conductivity of the fine 
sand and silty fine sand soils. Also, the transmissivity of the upper 

very silty fine sand soils was neglected in our computations. Due to 
the high silt content of this upper zone, the contribution to the 

overall transmissivity is relatively minor. 
The recommended monitoring well locations are shown on Plate 22. 

These well locations are based on the recorded potentiometric surface 
of June, 1988 and the plant facility locations. These monitoring 
wells should be constructed to monitor the sand of the alluvial 
aquifer. Also, one (1) shallow well should be installed to monitor 
ground water quality within the "perched" ground zone observed in 

411riezometer 6A. 
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LOG OF BORING NO. I 
Cedar Chemical Company 

West Helena, Arkansas 

• TY,[: Wash LOCATION: See Plate 1 

t: COHESION, TON/SQ Fi 
h 

# ... • c ·~ 0 .4 0 .1 0 .1 LO 1.2 1.4 g • .J ... IU >- ... O.l 0 
..J 

DESCRIPTION OF MATERIAL L C:) 
N 

% • &. ou 
*ATEA LIQUID 

... a ., ..... PLASTIC 
~ 

&. a • ...... L I M IT CONTENT, 'Y· L IMIT 
,.. .. 

i-' 
w • • 0 +----------·------+ I 
Q 

.J ;:) SUR,, [L: 194.0 • 10 lO JO 40 50 10 TO j 

GD Very stiff to stiff brown rl 
I-- rl clayey silt w/ferrous stains • • II 

Stiff brown and tan silty cl.c~ !5 -- ~f 

• ~ e 
Firm to stiff tan and gray ee rl 

10 clayey silt 
' _, 

fl.rm brown and gray s il t y ~ 
k - 1 3 X 10- Ct:l sec 

10C 
~ ~ clay w/ ferrous stains 93 +-4 ,._+ - f • 1!5 

~ -- ~ 

8 - I 

• • • - ~ 20 
Medium dense brown and gray 

' --
- 1 9 X 10 em sec ~ clayey silt w/ferrous stains 

85 Gt +- + 9f -..-II Gray below 24 ft 
t-- -2S -
~ 

1--- II 
~ e 

• • v 
30 . 

~·· Medium dense brown and gr ay ~· .. . silty f ine sand . . 
~ 

. . 
3S .· .. . • 22 ~ 

. . . - . -· . . . . . 
40 . 
~ 

.. 
29 - . . 

-I· . ·. 
~: · . . 
4S . . • - . . 
I-- .1• .. . . 
I--
~50· -• ~ ~ ~ 

COII"-ET1011 HPTN: 48 ft D!PTM TO WATEII 
ft DATt: 6-/22/88 DAT[: 6/15/88 IN IOIIIIN8: 21.9 

PLAr£ 3 
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LOG OF BORING NO. 2 
Cedar Chemical Company 

West Hel ena , Arkansas 

TY,[: Wash LOCATION: See Plate 1 

t: ~ 
COHESION, TON/SQ F'T - # 

~ ..... ~ .. ~ • c 
0 .1 0 .4 0.1 0 .1 1.0 1.1 1.4 

~ 
0 ... .... )o ... z: • ..J 

DESCRIPTION OF MATERIAL ~ C::~ 
~ a &. ou .. a en ...... PLASTIC WATEP L IQUID 

~ w > 4 • ..... LI M I T CONT ENT, ,-. L IMIT • i..J 0 • 0 +-------------·----------+ I ~ ;:) SUR,, [L: 195.3 • 10 10 so •o so 10 TO 

Stiff to very s tiff tan v r-- II clayey silt 
c v r-- II -5 II' -

~~ 
Stif f brown and tan silt y 95 ~ ~ 98 

~ clay k - 3.0 X 1 o-7 r:. / s ~c 
~~-~ • e 

10 
r-- v e 

Firm brown cl ayey s il t • I I 
100 r-- V' -15 v IB I ' 

~~ 
Firm to soft gray and brown • • ~ silty clay to very silty 

~~ clay w/ferrous stains and • • 20 
rootlets • /~ • -

~~ Gray below 24 ft • ~ • 25 ~~-~ "111 
~ . 

Dense tao and gray silty finE c • ~ . ' .. 
~- .. . sand w/gray sandy silt seatll! 37 
30. . at 29 to 30 ft 

. . 
r-- 1- • • 1-- .. . 51 . 
35 . . . . 

r--- . . . . . 
· I-•• . 48 • 7 . 

40 , . 
f--- io ~ • 

- . . . 
1-- . . : ... 50 45 . . . 
~ .. -fine to medium sand below . 

48 ft - . 
t--- I' ' . 

78 15" io50 . . 
1-- . . . 

• . . ....__ . . .. 
75 13" . . . 

COMitUTlOII HPTM: 140 ft O!'TM TO WATER 
OAT!: 6/8/88 IN IORtNe: 27 ft DATE: 6/8/88 

Glublaa. caam. a .....,... -._ 
COl 'llhili ... -• PLATE 4 



• TY,[: 

... ... _, 
0 

% • ... .., &. a 
\:1 .., >-
z • .. Q 
% 
u 

... . .. 
~ . .. . . 
~ t--- •.. 
I t--- .. 
• 60 :·. 

r---- . .. 
t-----t •• 

~:· 

70 . : : 
~ ~ .. . , 

- . ' . 
t---.: ' 
80 

1------+ • 

. . 
L.----1' • 

.. 
w 
~ 

&. 
:a .. .. 

LOG OF BORING NO.2 (CONT.) 
Cedar Chemical Company 

West Helena, Arkansas 

Wash LOCATION : See Plate 1 

,. 
8 

~--~~~~--~------_.--~__, N 

i 
I 

t: COHESION, TON/SQ Fl ... 
c ..... 

0 .1 0.4 0.1 0 .1 1.0 I Z 1.4 "' ,.~ 

DESCRIPTION OF MATERIAL ~ C::~ 
Ou 

II) 

' PLASTIC WATER L IQUID • .... L.IWIT CONTENT, '"/. LIMIT 0 z-' 
~ :I +-------------·---------+ SUJt,, [L: 195.3 • 10 zo !0 40 so 10 TO 

48 

I 

I 

• ~ ... · 

• 

. . . 
~ ... 
~·· 
100 : . 
~. 

t--- •. · .. 
t-----411•. 
t----+l' . 
II 0 · .. . , . .........._ . . . 
~·· 

120 : -. -t--- ... : 
...... -1·· •• 

130 .. :. 

~~----~·~·~:~~----~~~~------~~~rl-~--~--~-r--t--t----1--t~56 · · Very stiff dark gray sandy '+U 1• 

r---- .. : : clay and silty clay 41 -+-~ .. --~- -f 
14·~ ·._i /1 . h d k ~;;.:.~_, _ _,...;;;;;;~,;a,;~-~--t---t--t---t t---=- i\ -w 1.g t gray san poe ets j 
~ 

~ 

t--

COII'UTIO. DEPTM: 140 ft 
OAT[: 6/8/88 

o...-.. oam. • HoMyn. ~ac. .. 
Coneuttlnt E.ngll-.. 

D['TM TO WAT[Jt 
•• IOitiNI: 27 ft OAT!: 6/8/88 



• 

• 

• 

~ 

~ 

% 
~ 

L ... 
0 

TY,[: 

..J " 0 
_, 

• ~ 

a L 

)o ~ 
c • • 

Wash 

LOG OF BORING NO. 3 
Cedar Chemical Company 

West Helena, Arkansas 

LOCATION: See Plate 1 

t ~ 
COHESION, TON/SQ FT 

0 
II: ..... 

O. l 0 .4 0.1 0.1 1.0 l . l "' >--. 
CL. It~ 

vt 
ou 

PLASTIC WATER ...... • ~- LIWIT CONTENT,% 

DESCRIPTION OF MATERIAL 
1.4 

LIQUID 
L.IWIT 0 i-' +---------------------+ ..J ;:) • SUftf. [L: 195. 2 

Fill: Crushed stone and silt 

brown silty clay with 
ferrous stains and clayey 
silt pockets and seams 
(odor) 

10 zo so 40 10 eo TO 

# 
g 
N 

~ 

k 10- CJ!I sec 
~-+---~~---~~---~~---,_-4100 

Stiff to fire gray and tan 
clayey silt to very silty 
clay 

-less ~lavey below 18 ft 

~ 
Firm gray and brown very 
sil clay w/ferrous stains 

o soft brown and tan 
clayey silt w/ferrous stain 

Gray below 28 ft w/some fine 
sand 23 

Medium dense to dense gray 28 
silty fine sand (wet) 

32 

38 

93 

• 

k • 
• 
• 

• • 

• 
• 
• 

• 

• 

99 
em ec 

18 

COli~ DUTM: 43 ft 
DATE: 6 20 88 

DE'TM TO WATO 
1• IOftiNI: 29 ft DATE: 6/20/88 

,.. ....... ~ ..... __ ,. __ , 



LOG OF BORING NO. s 
Cedar Chemical Company 
West Helena, Arkansas 

• TY~[: Wash LOCATION: See Plate 1 

t: .... COHESION, TON/SQ FT - # .... .... -t.. .J .. c 
0.2 0.4 O.f 0.1 1.0 1.2 l 4 g 0 Ill ... >- ... 

% • .J 
DESCRIPTION OF MATERIAL a. C:a N .... a L ov 

L 2 41) ...... PLASTlC WATER LIQUID 
~ w > c • ..... L I WIT CO NTE,T, -t. L.IWIT • .. 0 i-' Q +-------------·---------+ I -l ;:) SUII_,. [L: 196.8 • 10 20 so •o so 10 10 

Very stiff gray and tan very 
~ ~)' silty clay to clayey silt CD r-

If~ 1-- • ~ 5 I 
k - l. q l'lc 1 r -t> ~ l c::. i r 

~ 
~ 

Stiff tan silty clay 96 et-~ 100 
Stitt tan clayey silt • v 10 v 

~ r- II 

Firm brown and tan silty clay ~ • 
I f--- '~' (Moist ) to clayey silt 15 'II 'U' 

f---
~ 

~~ ~ 
~ 

• II e 
20 

Firm gray and brown silty cla~ GD • r--
,~' f--- w/ferrous stains 

f--- 'II ~ 

-25 
~,-" Qf -~ 

I e 
1.1 Firm gray and tan clayey silt • It 30 v -w/some fine sand ,. I I 

- I e 
"'"""- v . 

Dense tan silty fine sand ..__ .. 
3!5 . .. 32 . . 
~ . : . . . . . . . 

45 • 40 
. . . . . . . - . . . . - .. 

1--- . . 40 4!5 . . . . 
1-- .. " ~ 

~ 

io5() 

• ~ ~ f---
~ .. 

COM~u:no• DE"": 48 ft D'!~TH TO WAT5ft DATE: 6/17/88 IN IORIN8: 3 .2 ft DATE: 6/2.!/88 

PLATE a 
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• 

• 

LOG OF BORING NO. 6 
Cedar Chemical Company 

West Helena. Arkansas 

TY~[: Wash LOCATION: See Plate 1 

t COHESION, TON/SQ F'T 
~· 

# ~ ... -t.. ..J • c o.z 0 .4 0 .1 0 .1 1.0 1.2 1.4 g 0 
_, .... )-. 

% • ..J 
DESCRIPTION OF MATERIAL Q. a::~ N ~ a &. o u 

WATER LIQUID &.. 2 ., ...... PLASTIC 
~ .... >- 4 • ~· L I MIT CONTENT, ,-. LI MIT • lit 0 i,j +-------------·---------t- I 

0 
..J :I su'"· rL: 194.1 • 10 zo 30 40 50 10 TO ~ 

Stiff to soft brown silty cla CP 
~ 

~ w/ clave:t__ silt pockets 
~ 

t--- ~ Stiff to firm tan clayey silt 
V' w/ferrous nodules -5 v -

Stiff gray and brown s ilty • e i ,~ clay w/ ferrous stains ~d t---

• I clayey silt pockets l'{ odQI}) a. 10 1.1 

Firm gray and '-"' 
silt a 

I vv tan clayey 
1--- (odor above 17 f t ) 

~ • I ~ 
v 

V' 
15 

~~ 
... - e • - vv 

20 v v • 
a o-s v k a 4 .( X c.r:Jh ec ~ 

v 95 • • 1UO - V' Nc n-p ast c 25 v - , • 100 
~ v 

V' 
-gray w/some silty clay seams e 

t--- v below 28 ft • 30 ~ • V' 
~ 

QP 

t--- ,Y 
t--- v~ e • 3!5 v Ql t--- v 

t--- ~v 

40 ~ 
V' e • 

. . 
Dense gray silty fine sand . . - ·1- • -less silty and coarser with ....__ . increasing depth 36 4!5 .. . . . ....__,. 1" • 

r--- ... 
._!50 I• 

·~-. 40 • r--- . . . . 
~· 

.. . . 46 

COIIftUTIOJI DUTil: 150 ft D[lt'nf TO WATI:It 
DATr: 6/13/88 IN IOitiNe: 26 ft OAT£: 6/13/88 

~caam. ....... -... eo........,.. !I.__.. PLATE 9 
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• 

• 

... ... ..J • 

LOG OF BORING· NO. 6 (CONT.) 
Cedar Chemical Company 

West Helena, Arkansas 

LOCATION: See Plate 1 

COHESION, TON/SQ FT 
~ · ----~0~---- # 
·~--

t 
c 

101 

" z 

% ... 
&. 
w 
c 

0 ... 
: ~ DESCRIPTION OF MATERIAL 
>- a 

"' CL. 

In 

>-"" O. Z 0 .4 0.1 0 .1 1.0 I.Z 1.4 g 
~a 1---.__ __ __.._ ........ _ ........ _......._ ____ --t N 

' PLASTIC WATER LIQUIO _o 

4 
% 
u 

. : 
.. ~ ..... 
~ . . . 
4 

u -· •• 

i.. 60 . : ~: 
r--- ... 
~ ··. 
r--- .... 

70 .• . r--- .... . . . 
~-:·. .. 
80 :: 

~.· .: 
~· 90 .. · .. 
~ . . . .._---6 • : 

~ 

100 

... . • .. .. 
~ .·· 
~. 

. 

1----+.:. 
110 . - . . 

L.--..J" ••• 
~ .. 
~ ... 
·~ .: 1-.r. . 

.... . .. 
~ .. · . . 
..._ ·~-,. 
130'1' :· 

~· . 
~~-.· .. 
1"--'1•' 

140 "'. 
~ .. 
-r~.·. 

t--

·-­I;JU' -------

SUIIt,. [L: 194 • 1 

-fine to medium sand below 
57 ft 

-tan and gray w/some gravel 
below 76 ft 

Very stiff dark gray sandy 
clay w/lignite layers 

COII'UTIO• DE"": 150 ft 
DATE: 6/13/38 

• 0 
~- Ll MIT CONTENT, ")f. LIMIT Z 

~..I +-------------·----------+ I ..J • 10 ZO SO 40 10 tO TO 

51 

56 

78/ 211 

51 

60 

• 

• 

• 

80, 11" 1----4--+--t---t--t--r-----t--1 

JUJI7 

~0 116" 

Df'TM TO WATEIIt 
1• IOIItiNI: 26 ft 

I...., 

OAT£: 6/13/88 

9 

PLATE 10 
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• 

• 

LOG O F BORING NO. 7 
Cedar Chemical Company 

Wes t Helena. Arkansas 

TY,[: Wash LOCATION: See Plat e 1 

t: COHESION, TON/ SQ " 
~ 

# ~ • c .... 
8 

~ ~ 

o.z 0 .4 o.a 0 . 1 1.0 I.Z L4 0 Ill 

"' >- • % • ..J 
DESCRIPTION OF MATERIAL 0. tr ;:, N L ou ~ 2 2 en ...... PLASTI C WATER L IQUID 

~ 
.. >- c • ~- LI M IT CO N T E NT. 'Y• LI MIT ... ., • 0 z-' +-------------·----------+ I 
Q 

~ :I SUftf. [L: 194 . 4 • 10 zo JO 40 50 10 TO 

Very stiff to st iff br own and • ~~~ ~ t an silty clay w/ferr ous 
c~ 

~ ~,~v stains a nd clayey silt pocke s 
5 ~ 

and seams ..... 
Br own and 2rav belo~ 4 ft 

ti v St iff br own and tan clayey 
~ v sil t w/ f errous s t ains v ~ 10 
~ Gt - f St iff t an ver y silty clay 

"" l 3 X 10-k cm1 s ec 99 ~ - w/cla yey silt seams 92 +• "t ~ ~ 
15 

~ e ~ ~ 

~ 8 
Soft to f irm gray and tan t o • • ~ 20 I' very silty clay t o clayey • 

~ ~~~~ s il t w/ferrous stains 
k - 6 4 X 10- em sec .....__ ~~~ 90 + ... 97 .. 25 

~ . .. 
~ledl.um dense light gray f ine • ~: 

. . 
. . . sandv silt w/ferrous stains .. ~ St iff dark gray sandy clay • • 30 .. . \ w/ shells 1 ~ . ·~-- Dense tan a nd gr ay silt y fine .. . 

~ .. s and (we t) .. - gray bel ow 30 f t 
35 . . . . 

32 • . 
·~ . 

~ 
. 

·to • 
~ •t-
40 . . 
~ 

.. ~ 
-~ 38 . . - .. 

~ 
. ·~-- . 

4!5 ., ... 
43 • . 

~ ....__ 
~ 

~ - . -~ 
t'-

COM"-ET'lON DEf'TM: 46 f t DE'TH TO W&T!ft 
OAT£: DATE: 6/16/ 88 IN IOftiNe: 26 ft 6/16/08 

CllubM, a.m. a Hoelryn. -._ 
Coneurtlng Eng._. PLATE 11 
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• 

SOIL TY.-~S SAM.-L£flt TY .. ~S 

•••o• .. . .. •••eo&. co""•-• •••o• .. . .. aa••~·· CO&."•Itl 

D [J ~ ~ ~ ~ ~ ~ 
c; ....... S&I'\CS S•lt St\el"'i ~litO!'\ So Itt Ho ''•'l 

llll'rtOOf9\tl'\&l'\t t\jOI ti\OWI'\ t\1ewv T""' Soool'\ "•'-wrv 

TERMS DESC~i'IIING CONSISTENCY OA CONDITION 

C0A"S[ G,_&IN[O SOtt..S (f9\a1or """0" rwte•'W'CS Of\ No 200 t•ewt) 11'\tlwCMt ( I ) ctee'l trawelt &1'\0 
,,,...,, , tf\CS 121 ' ' "" or c1tv1v ,,.,.,.,, '"cs Mf\411 Cof\O •I•o" '' rateo atcora•"t to recat•wl 011'\t•tv. •• 

Ottl""''"•o "" ~boratorv tetla 

LOOII 

.. IO • Wfft Gt 'I U 

o ...... 

"[LATIV[ O[NS ITY 

o to •c'­
•o to 70'-
70 to tOO'-

'"'"[ G"At ,..,[D SOt&..$ (fftt to• oo•too ... oan•~ Nc 200 • ••we) '"'clwou l 1l t"'Of'9t"' •C aru: orqaf\oc 

' ' '"' •"c cltv• 121 o••••" v ,, ... .,~,~ . or''""'""' t"'C l ! l c~evev '''" cc~'"''"c~,~ •• rettc accoro ""~ 
tc: l"'te•o'\9 ll~l'\9tr., t1 Of\doCtiiO 0" pet~ot! •ol'l'\tll• ~tC •f\01 o• Oy U"'CO"'f of\10 COO'I'\Of'lll·; •, ttltl 

&..•"" '"'''· 

Ca l c:areo~.~a 

••u tr•a•o 

UNCO,..,,tiii[C 
O£SCJI-. .. TIV[ T[-~ COMP"tSStV[ STR(NCiTl-4 

TO Iii I $Q rT 

v •• , l('ft , ... '"•" 0.2~ 

Solt 0 .2!: to 0 . !>:· 

r ......... 0 .!>0 tc 1.0: 

St ,ff 1.00 to 2 o:: 
Ve• t tttH 2 .00 to • o: 
"'"a •.oo af'\CI " ''"'. 

,..,., s . t••·• ••c ... c. f ••··•c r • •~· .... it "\••• • ••• • vf\ce•' "•¢ rc- • •••• •• , ... ., ... , •• • 
f"!le• . ...... ••••• •• · • ... • • • · • "-•• •' --•••·••• e • , .._, .. , . .. '"'' a c .. "'' ' :•• •t:t• : , 
• • • •t• • ' •- : · •• • ... , c•••• ••• .,, t\ •. ,.c .... , • . •eac ··•• 

TEIItMS CHAAACTEAIZING SOIL STRUCTUAE 

- C:OI'\tt ol'\ 11'\0 al\rtf\kt 91 craca.a, +r.Q\Ael'\tl ... folltC • •tP, ftl'\t a&P\C or t olt ~ 

"'"•" " ft\ort or •••• wert•cal. 

- c:o""poaeo of Uuf\ Iaven of v&f1i '"9 cocor ano t'l•tw~ 

- COf9\00ieO of &lttr"l'\tte 1 &'\1•~ of cltfferet\t ao ol t'JjPia . 

- t\aw•l'\t •••• r&l'\tt '" era•l'\ ••••• &t\CS '"blt&f\to&l &f9\0'Wf\ta of &II 
lt\te""OOt&te .&rttCie ltlal 

- P~OOf9\tl'\&l'\tl\f of 01'\t tr&tl'\ till, or 1\aw•t\0 & raf\ .. of tol&l w ttl\ tOft\ I 

'"'•""'•a•ate •••• "'''''1\l 

,_,- .. -.....,.en& ....... _ ........... ·--- ............... ty·---~ ....... . 
u•t~tCt ... , '~',.'"'- "m• ... ..._,...,.. .. .._ .... , ...,._ .. •·•'· ._...,... c.-..-• --·...,.... ... 

PLATE 12 



PIEZOMETER GROUND SCREENED INTERVAL F l L TER SAND 

NO. SURFACE 

• ELEVATION 
DEPTH, FT. ELEVATION DEPTH , FT. ELEVATION 

1 194.0 38 - 48 156 - 146 29 - 48 165 - 146 

2 195 .3 125 - 135 70 - 60 28 - 140 167 - 55 

2A 195.4 11 - 16 184 - 179 9 - 16 186 - 179 

3 195. 2 33 - 43 162 - 152 24 - 43 171 - 152 

3A 195 . 2 13 - 18 182 - 177 11 - 18 184 - 177 

4 194.8 <42 - 52 153 - 143 32 - 53 163 - 142 

5 196 .8 38 - 48 167 - 149 30 - 48 159 - 149 

6 194 . 1 138 - 148 56 - 46 40 - 150 154 - 44 

6A 194 . 0 19 - 24 175 - 170 17 - 24 177 - 170 

7 194 . 4 35 - 45 159 - 149 27 - 46 167 - 148 

• A _Protective 
~-- Cover 

\X"// \\'(0 \ V/)\'X// . . .. 11/,''1/l...._,y//,,'/// . . . . . 
Ill : !' .. . . . . . 

• •• . . ,-- Cement/Bentonite Gr out . o· . 
o· .. 

• 
2-inch diameter . •• 
PVC Riser . .a ~ . . . 

~D . o. . . . . . . •• • Cl 

~ ~ 
Bentonite Seal (3 f t !) 

~ 
~ 

~ .. : .· . . ·· . . .. .. 
: . 
~ 

. . 
No. 2 Blast -I ~·. ~ 

~ .. 
Sand . ~ ~ Slotted Screen .. -. . r= :-. (0.010" slots) .. 

~ 
. r-:. . . 

~ .. . . ~ .. 

• PIEZOMETER INSTALLATION DETAILS 

PLATE 13 
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• 
SUMMARY 

~"OI IOT• ,,diE: ~bGm.l.,il ~giiUliD::W: 

SAMPLED LOCATION WATllt 
OO .. TE"T 

FROM DEPTH, FT. l'lltCI"T 
C"ATUIUL) l. L. 

B-1 29.6 37 
13 - 13.5 

34.5 45 

23 - 23.5 
r 

B-2 27.1 38 

7 - 7.5 

30.4 

13 - 13.5 

22.9 

39 - 40 

21. 1 

134 - 135 

24. 3 40 

139 - 140 

B-J 25. 6 39 

9 - 9,5 

28.6 32 

17- 17 . 5 

OF 

I tTl • 

P. L . P. I. 

24 13 

25 20 

24 14 

16 24 

24 15 

26 6 

· - • · "' 

CLASSIFICATION TESTS 
West Hel ena 1 Arkansa s 

MECHANICAL ANALYSIS l'l ""IAIIL•f'f, 
l'lltCE"T ""lit ... OL8t , , .. 

I '"· 
., ..... 

Ill '"· 
..... .. 0 . 10 110. 40 110.100 .. , ... ..... 

. 

1. 3 X 10- 7 - - - - 100 Cl - -

- - - - 100 99 93 1. 9 X J0- 7 Cl 

- - - - - 100 98 J.O X 10-7 Cl 

- - - - - - 100 HI 

- - - - JOO 99 7 Sl 

- - - 100 99 97 56 Cl 

Cl 

- - - - - - 100 8 . 5 X J0-8 CL 

- - - - - 100 99 1. 9 X 10-6 Ht. 

. 



• ·- • ~ 

SUMMARY OF CLASSIFICATION TESTS 

'•o~uoT • Cedar Chemical ComEan~ I tTl• West Helena 1 Arkausas 

. SAMPLED LOCATION .. ,~ .. MECHANICAL ANALYSIS ~I .. •tao tl.IT.,, 
OORT~RT ~r .. ct•T ,..~ .. •., OLA 

FROM DEPTH, FT. ~I .. CIRT 
~··· t•ATUIULt L. L. P. L . p I. • ••• 1/4 ••. 1/1 ••. •o. • .. o. 10 ..0.40 •o.too .., ... ••• . 

8-3 25.3 - - - - 100 99 18 
~0.5 - ~1.5 

s~ 

B-4 22.9 33 26 7 - - - 100 97 92 90 2.5 X ]0 -7 
Hl 

9 - 9.5 
r 

27.8 28 26 2 - - - - - - 100 1. 6xl0-6 
ML 

27 - 27 5 

8-5 24.0 36 26 10 - - - - - - 100 4.9 X 10-6 
HL . 

7 - 1.5 

29.1 30 28 2 ML 
10.5 - 11 

IS-6 28.1 Non plasti 100 4.0 X J0-5 
HL - - - - - -

23 - 23.5 

30.5 29 28 1 - - - - - - 100 HL 

2'i - 71\ 1\ 

19.4 100 - - - - 77 3 SP 
! 59 - 60 
~ 

~ 
11 23.0 - 100 93 93 91 61 9 SP . ., 119 - 120 --



.. 
i 
1 

• 
SUMMARY 

~.O .. ICT• C~dar Chemical Comoan" 

SANPLEO LOtAT aON WAT(a 

OO"Tl"T 
ftUIICI"T FROM DEPTH, FT. (fiATUitAL) L. L . 

8-6 101.6 

143 . 5 - 14~ 

B-7 28.6 34 

13 - 13.5 
r 

33. 1 32 

24.5 - 25 .• 5 

• ·" 

OF CLASSIFICATION TESTS 

...... . t.IP.st Helena, Arlc:tn~;1s 

- -
W.E t..., '-"- • t. 1. L -l.t-.t... L ( 5 I S • a ••a •• tLt t •· 

Pl.-CI"T p'"'" .. v OLA 
Pte• 

P. L . P. I. 
I '"· 

114 ••. ., .... ..o. 4 ..0. 10 .. 0 . 40 .. 0 .1 00 ... , ... . ... 
- - 100 84 SJ 18 2 (lignl e ) 

24 10 100 99 1. 3 x w-7 CL - - - - -
HL 

26 6 - - - - 100 98 97 6.4 X 10 - 7 
HL 



Jl 
fl 
I 
J 

.... 
% 

" -w 

• .. 
• 
c 
w 
z -.... 
.... 
z 
w 
u 
~ ... 
ca. 

100 
1 

•• 

·-
y 

• 
• 
• 
I 

I 

·-
Poo 

• • 
GRAIN SIZE CURVES 

••vw~Ptr••••••o ... , u . I . ITa••ue Ill VI WIIH•I • .,....T •• 
' I~ ' .... Ill 1/4 4 • I 10 •••• lC JC: 4 t. !>' .. 0 100 ••o zoo 0 

" - -
~-- ~ !\\ I - 10 .... 'I' c \\ % 

ICDJ I' 1\ ~ • 10 -I~ l w 1\ • [\ •• l \~ .. • \ ...: / •• .m: E , w 
•• ., 

c 
\ c 

•• 0 
\ u 

\ \ TO .... 

\ z 
w l •• 0 

'- ~ ~ • w 
'~ A. •• 
~ • Ill 

•• 10 • I 01 0 I 0 01 O.Ot 0001 o.o~f• 

GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND 
SILT OR CLAY 

c ..... I ,. .. ...... ....... I .... 
SAMPLE BORING DEPTHt FT n 1 ot • em ESTUtATED PERMEABILITY 

1 
em/sec 

A 2 39 - 40 o.o II 1.2 X )0-l 
B 3 40.5 - 41.5 O.OOH 9 X 10-4 c 6 59 - 60 0.019 J .6 x to-2 
D 6 119 - 120 0.011 1.2 x 10-2 

*BAsed on Hazen Formula 
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I C A L I 

I • • I 10' 

t 
t 

' 

I. 8At• Of'PIC& 
I. IUMD IICIUM 
a. LAI IUI&.IIII 
• · u•Tr .. a•c~t ••~ 
•· •oT "oua 

............ 
Ufl&.tfl&l 

T. COOL I• I TOWIJII 
I NOM•IL ~IIII:T .. II• .... , 
eo.aToara • ~Cit 
11. u•eT eo 
11. O.A UIUT 
I a. Ncaa•t euiLDUtl 

, 

••· ••c•••• IUIL.Dlll 
II . WAIIIIIOUK 
IC . O«UM S'Tat.lt;( 

AHA 

I 
,'[!] 

I 

___ Jt~ [l 
0 

STRUCTURAL CONTOUR MAP 
- ~-- - ----- ---

BASE OF ALLUVIAL AQUIFER 

PLATE 18 
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----~:::.. : 

WELL SURVEY 

1..-------------~ - -

\ r · 

- . ... ~ 

\ 
i 1 

.: 1-3!5 I RRI GATIO'N·:._ : - · ~~ 

i f • oOooum1 -~: 

l.~- -- ,. -~- - ·:-l 
PLATE 19 



• 
B-1 

200 

190 ~ 

~ l.l 

180 
~ ~~ 
ll 

1.1 

170 
~ 

~y 
~ v - .. 

160 
... .. . . . 

·. .... 
150 I" . . . 

i• • .. . . 

vr~n ntnr To ""• 
TAN CLAYU SILT 

\ 
' 

P'IRM TO STI, TAN , 
&RAY , a IROWM Cl.AYlY 
liLT TO VERY SILTY 
CLAY 

B-4 

MEDIUM DPS£ TO OlMSl 
SILTY 'UtE SAMO 

B-6 

STI,, T&•, ta&Y, 
a MOWN SILTY CLAY 

----f-+~ ---. P"'' .... PT"-1/1111 ~ 
~ ~ 

lftAY 
CLAY • 

II' v 
II 

~ 
II 
v 
/ 

II 
1.1 

/ 

~.Y 
v 

. : --. .. 
: ·. : " 
I• • 

'40 . . . . . .. . . . . 
,,,., •• • •• 51 

TO MIDIUM- 1, , : • 
IAMO .••• ·: sa . . . 

•• · • n-•o• 
~ . . . . . . ·. , . 
• .o: 
• , S I 

IIOIIIO .. T&L ICALI• t• • ZOO' 

9 • WATU I.IVII. 

IIIOTI • ITIATitlt&I'Hl' IMOWN ON I'IO,ILI 

II uen•UtiO . ACTUAL CO.OITIO•I 
AT I.OCATIOMI IITWII• 1011 .. 11 
MAY VAIY. 

SEC. A~A 

VIIY ITIP'' • DARK 
UAY SMDY CLAY W/ 
LII.ITI 

. . . . . 

. . . . . 
• • • •• . . . 
~ : • • 'N-ts-
• . . 

. : • 10·7· ... -· • · so-c• 
6. ·: 
[o.. so . . . 

• 0• ... · . .,.,_, .. 

GENERALIZED SOl LS PROFILE 
C E 0 A R 

WEST 
CH"EMICAL 

HELENA • 
COMPANY 

ARKANSAS 

PLATE 2~ - - - - ------



z 
0 

._ 
ct 
> 
L&J _, 
L&J 

B-2 

I . 
m, TO VUtY 
STIP? TAN Cl.AT(Y 
SILT 

a- 3 

I . 
B-7 

200 -- I . I 
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10501 Stagecoach Road P.O. Box 5239 Uttle Rock, AR 72215 501-455-2536 Fax: (501) 455-4137 

April 5 , 1989 

Cedar Chemical Company 
P. o. Box 2749 
West Helena, Arkansas 72390 

Attenti on: Mr. Joe Porter 

Dear Mr. Porter: 

MONITORING WELL INSTALLATION 
CEDAR CHEMICAL PLANT 

WEST HELENA I ARKANSAS 

As requested, we have reviewed piezometric data you have been 
collecting during the past several months and have prepared a series 
of plates sh owing the pot entiometric surface. These plates are 
transmitted herewith as Appendix A. We have also reviewed and 
modified our cost estimate to reflect items listed in your letter 
date d November 21, 1988. 

Listed below are the proposed well depths to conform to 
recommendations presented in our letter dated September 26, 1988 with 
modifications that were requested by Mr. Mark Simpson {ADPC&E) and 
listed in your letter of November 21, 1988 : 

Well 
No. 

MW-1 
MW-2 
MW-3 
MW-4 
MW-4A 
MW-4B 
MW-4C 
MW-5 

Ground 
Elev. 

194.0 
195.3 
195.2 
194.8 

196.8 

Max. Depth Min. Depth 
To Water, To Water, 

Ft. Ft. 

29.0 18.0 
30.4 19.0 
30.3 19.0 
29.8 18.5 

31.6 20.8 

Well Screen Pipe 
Depth, Length, Length, 

Ft. Ft. Ft. 

40 10 32 
40 10 32 
40 10 32 
80 10 72 
50 10 42 
30 10 22 
10 5 7 
42 10 34 

Proposed well locations are shown on Plate 1, attached. These 
locations are the same as shown in our letter dated September 26, 
1988. In view of the more recent piezometric ·information, it may be 

• appropriate to move MW-2 north to about the location of B-1. 

- - - - - - - ---- --- --' 
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GRUBBS, GARNER & HOSKYN, INC. 
Cedar Chemical Corp.-Monitoring Wells April 5, 1989 

Page 2 

Our cost estimate has been reviewed and revised to reflect the 
additional wells at the down-gradient location (MW-4). This revised 
cost estimate is presented i n Appendix B. 

If you have any questions about the information presented in or 
with this letter, please call. 

JPH/dgf 

Copies Submitted: 

Sincerely, 

GRUBBS, GARNER & HOSKYN, INC. 

Cedar Chemical Company 
Attn: Mr. Joe Porter (3) 
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MONITORING WELL CONSTRUCTION INFORMATION 

Cedar Chemical Company possesses no documentation concerning the monitoring well design 
of the onsite wells . 
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APPENDIX C 
CURRENT NPDES PERMIT 

AND PAST ENFORCEMENT ACTIONS 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

1001 NATIONAL OIUVE, P.O. BOX 9513 

UTn.E llOCX. AIUCANSA.S 72209 
PHON£:(501 )562-7444 

FAX:(SOI).S62-46ll 

CERTIFIED MAIL: RETURN RECEIPT REQUESTED ( f'f 3~ t: 'I ·7 / 59 

Mr. John H. Miles, Jr. 
Cedar Chemical Corporation 
P.o. Box 2749 
West Helena, AR 72390 

Re: NPDES Permit No . AR0036412 

Dear Mr. Miles: 

l"Kec 'J. OJ- I\ I'M' o 

This letter constitutes notice of the Department's final permit 
decision and a copy of the final permit is enclosed, alon9 with a 
response to comments received durinq the public comment per1od. 

The applicant, persons submitting written comments durinq the 
public comment period, and all other persons entitled to do so, may 
request an adjudicatory hearing and Commission review on whether 
the decision of the Department should be revised or modified. Such 
a request shall be in the form and manner required by Section 4, 
Part III of Requlation No. a. 
Sincerely, 

(j_JJ /l_~ 
Chuck c. Bennett 
Chief, Water Division 

CB:mlc 

Enclosure 
cc: U.S. EPA 
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RESPONSE TO COMMENTS 

DRAFT NPDES PERMIT 

This is our response to the comments received on the subject draft 
NPDES permit in accordance with our regulations. 

Permit No. AR0036412 

Permittee Cedar Chemical Corporation 
P.O. Box 2749 
West Helena, AR 72390 

Draft Permit Public Notice Date 

Permit Engineer : Michael Core 

August 26, 1990 

ISSUE NO. 1 - In a letter dated September 11, 1990 the permittee 
requested clarification in the definition of the sampling location 
for outfall 002. The request was to define the sampling location 
as, " following the final treatment unit as it enters the pipeline 
to the Mississippi River." 

RESPONSE NO. 1 - The permit has been changed accordingly. 

ISSUE NO. 2 - The permittee has requested that the dilution series 
be changed to lOOt, lOt, lt, O.lt, o.003t instead of lOOt, 30t, 
lOt, lt, and 0.003t • 

RESPONSE NO. 2 - The Agency concurs and the dilution series will 
be changed in the final permit. 

ISSUE and RESPONSE NO. 3 - The A9ency pursuant to re-evaluation 
and concurrence from the u.s. F~sh and Wildlife Service has added 
acute biomonitoring requirements to outfall 001. The discharges 
from this outfall consist of boiler and cooling tower blowdown, 
condensate, and stormwater runoff. It should be noted however that 
the discharge of boiler and cooling tower blowdown and condensate 
is normally to the treatment system and to outfall 002. 
Biomonitoring was included to assess the potential toxicity of 
these discharges prior to their entering the White River National 
Wildlife Refuge • 
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Permit number: AR0036412 

AUTHORIZATION TO DISCHARGE UNDER THE NATIONAL POLLUTANT DISCHARGE 
ELIMINATION SYSTEM AND THE ARKANSAS WATER AND AIR POLLUTION CONTROL ACT 

In accordance with the provisions of the Arkansas Water and Air Pollution 
Control Act (Act 472 of 1949, as amended, Ark. Code Ann. 8-4-101 et 
seq.), and the Clean Water Act (33 u.s.c. 1251 et seq.), 

Cedar Chemical Corporation 
24th Floor 
5100 Poplar Avenue 
Memphis, TN 38137 

is authorized to discharge from a facility located at 

Cedar Chemical Corporation 
P.o. Box 2749 
West Helena, AR 72390 

Section 14, Township 2 South, Range 4 East near West 
Helena in Phillips County. 

Outfall 001 -Latitude : 34° 32' 15" North 
Longitude: 90° 39' 19" West 

Outfall 002 - Latitude : 34° 29' 43" North 
Longitude: 90° 35' 46" West 

to receiving waters named: 

Outtall 001 - Industrial Park Ditch in Segment 4A of the 
White River Basin. 

Outfall 002 - Mississippi River in Segment 6B. 

in accordance with effluent limitations, monitoring requirements, and 
other conditions set forth in Parts I, II (Version 2), III, and IV (Version 2) hereof. 

This permit shall become effective on November 1, 1990 

This permit qpd the authorization to discharge shall expire at midnight, October 31, 19~o. 

Siqn d this 28th c.J.ay of September 1990 

JR_-df-
dUC enr,e 9: 

Ch5.ef, Wa1:er 01 vision 
Arkan~~s Departcent of Pollution Control and Ecology 



• PART I 
PERMIT REQUIREMENTS 

SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS: 
ana ltormwater runoff. 

• • 
Permit number : AR0036412 
Page 1 of Part I 

OUTFALL 001 - boiler blowdown, condensate, cooling tower blowdown, 

During the rriod beginning on effective date and lasting through date of expiration, the permittee is authorized to discharge 
froa outfal aerial number 001. Such discharges shall be lLmitid and monitored by the permittee as specified below: 

Effluent Characteristic 
Haas 

Daill Avg 

Flow • N/A 

Chaaical Oxygen Demand N/A 

Oil and Grease N/A 

Total Pesticides N/A 

Total Chrocnium N/A 

Total Lead N/A 

Biomonitoring*** N/A 

* Plow muat be monitored and reported. 
** When discharging. 
••• s .. Part III, Other Conditione. 

Discharge 
(lba/day) 

Daill Hax 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Limitations Monitoring Requirements other unite (ag:clfy) Measurement Sample 
Dally _!!.9 aU~ Hax Frequency ~ 

N/A N/A Once/week Instantaneous 

N/A 100 rNJ/l Once/Week** Grab 

N/A 15 mg/1 Once/Week** Grab 

N/A Report Once/Week** Grab 

N/A 0.4 mg/1 once/Week** Grab 

N/A 0.4 mg/1 Once/Week** Grab 

N/A N/A Once/Quarter** Grab 

----------------------------------------------------------------------------------------~----------------------------------------

rhe pH shall not be leaa than 6.0 standard units nor greater than 9.0 standard units and shall be monitored once per week by grab 
ta.ple. •• 

'here shall be no discharge of floating solids or visible foam in other than trace amounts. 

:amplea taken in compliance with the monitoring requirements specified above shall be taken at the following location(&): 
IUtfall 001. 

at the 

-~~----------------------------------
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PART I 

PERMIT REQUIREMENTS 
SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTSz 
wii&Witir. 

I 
Permit number : AR0036412 
Page 2 of Part I 

OUTFALL 002 - treated process, washdown, scrubber and sanitary 

During the period beginning on effective date and lasting through date of expiration, the permittee is authorized to discharge 
from outfall aerial number 002 . Such discharges shall be limited and monitored by the permittee as specified below: 

Effluent Characteristic Discharge 
Haas (lba/day) 

Daili Avg Daili Max 

Flow * N/A 

Biochemical Oxyyen 
O.Und ( 5-day 68 

Chemical Oxygen Demand 315 

Total Suspended Solids 79 

Ammonia - Nitrogen 10 

Phenol 0.03 

Total Chromium 0.12 

Total Lead 0.12 

Total Pesticides 0.07 

Bi01110nitori09** N/A 

• Flow must be monitored and reported. 
** See Part III, other Conditione. 

N/A 

259 

455 

214 

20 

0 . 1 

0.24 

0.24 

0 . 40 

N/A 

Limitations Monitoring Requirements 
otnir Dnita (ag:cify) Meaiurement Simple 

Daili ~ aili Max Prequencl ~ 

N/A N/A Continuous Record 

N/A N/A Once/Week 24 HR . Composi te 

N/A N/A Once/Week 24 HR. Composite 

N/A N/A Once/Week 24 HR . Composite 

N/A N/A Once/Week 24 HR. Composite 

N/A N/A Once/Week 24 HR . Composite 

N/A N/A Once/Week 24 HR . Compos i te 

N/A N/A Once/Week 24 HR. Composite 

. N/A N/A Once/Week 24 HR. Composite 

N/A N/A Once/Quarter 24 HR . Composite 

------------~--------------------------------------------------------------------------------------------------------------~-----

The pB shall not be lese than 6.0 standard unite nor greater than 9.0 standard unite and shall be monitored three tLmes per week 
by grab sample. 

rhere shall be no discharge of floating solids or visible foam in other than trace amounts. 

i amples taken in compliance with the monitoring requirements specified above shall be taken at the fo llowi ng l ocation(a) : 
Jutfall 002, following the final treatment unit as i t enters the disposal p i peline to the Mississippi Ri ver. 

at the 
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SECTION B. SCHEDULE OF COMPLIANCE 

Permit number: AROOJ6412 
Page 3 of Part I 

The permittee shall achieve compliance with the effluent limitations 
specified for discharges in accordance with the following schedule: 

Compliance is required on the effective date . 
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PART II - STANDARD CONDITIONS 
SECTION A - GENERAL CONDITIONS 

I. o.ty to c:-.ly 
l'lle Otnllllllt 1111111 COIIIDIY lllltl all COIIdlllolls of tiltS Otfllltl. Ally lltflllll 
~net CGft1II1IIIS a NiiiiDn of tile ltdtfJI Oun Waltf kt and tile 
~runsas Water 'ncl Au f'IIIIUIIDII Control Act and IS lfOUndS for entorce111111t 
, ctiOII. tor Otf1llll .,_11011. moa11011 'ncl rmsuance. or moGthcJ11o11: CK tor 
dt lll.at of a oetlllft ~• aDOilc:aiiOfl. Any values ~oontcl 111 tiM muno 
b lllllf ~ Rtoon WIIICII 1n1111 t JCtuollll tttluent ~1'1111111011 soeahed 
111 Pan I.A. sllll COIISIIlllll IWidela oiWIIIIIDOII o1 sucn etffuenlkmltaDOII and of 
tniS OtnM. 

2. PtMititS fOf Vioii'-Sif PtfWt eo..itioa 
l"ht AIUnsas Wllltt ancl A.1 I'OIIuMn Control kt DfOfllles IIIII I IlY lltfSOII wflo 
viCIIIIeS any PfO¥ISIOIIS ol 1 oenM 1SSU1C1 IIIICitf tnt Act SIIIU be IUJity of ' 
ITIISdemallor IIIII 1111011 ~ lllln!ol IIIII bt SU0!1Ct 1D lllll)fiSOflllltllt IOf 1101 

mOnlllllll- 111 ytlf.or 1 hilt olnoc .nl!lln lfll tllousancl Clolllrs ISIO.OOOI or 
by DOCn sucn line lncl llllptlSOIWMJIIIor tJCII dlly o1 sucn W1CNDOII. Any penon w110 

vlollteuny DfOYISIOII ol a lltfiiiiiiSSUICIIIIICitf tnt Act NY alSO buuO!KIIDCIVIl 
Otllllty Ill SUCJI IIIIOUIIIIS tile t-' slllll hnd IIIOfOONII. nat to tiCIId 11ft 
thousand dollan IS 5.0001 lor ue11 day of sue II WIOIIDOII. lllt I act t111t 111y sucn 
VIOla boll lilly COIISIItlllll ...__ Shall 110C bt I Olr to tile llllllltiiiiiiCt of 
sucn awd aC1Jon 

1 PtfWt Actlel 
fhrs Otlmtt ""' Dt 111001htd. moUe! ,ncl muutd. Of ter!IIIIIIIICI lor UllW 
•IICiudlllt. but nat ltlllllld to. tile fGIIowwlc: 
~ '11~11011 ol1ny ttnM CK cOIIdrbofts o1 tiltS oermft 01 
D 01111-c tiltS oetllllt by IIIISniOniSIIIQIIOII 01 IINUnl to dtsclosl tully I ll 

rtlnlnt facts: Of 

C A Clllfltt Ill "" Condlllolts tlllt rtQIIlftS tltMf I ltfiiCIOflfY Of lltflllllltlll 

rl!Chlc1loll Of ~ 01 tilt lullloNtd di1CIIIIIf; Of 

0 A OtltfllllniiiOIII!III tilt ..,..._ ldnlly tiiOIIIItf'S 110111111 lleattll Of tile 
tMironment 1nc1 c1n only bt rqulallel to acctDUble lewis by oermn 
modthcuon Of 111-11011. 

e. f lllun! 01 tile lllfllllllle to CIIICIIy Willi tile ptOWitiOM of AOfU Riquallon No. 
9 ~ leesl as IICMIId 119 CDIIMon u A. 10 fltrttn. 

lllt hllnt 01 a rtQUat Dy tile ..,_ IOf 1 DlfiiiiiiiiOddataon. mocataon 11111 

l fiSSIIIta. Of .......... Of 1 lllltknan II D11M1C1 CllafiCIS Of IIIIICIOIIIII 
IIOIICOIIICiillnca. ellis 1101 stay any lllf1llll COncllbon. 

4. , ............ 

~ l'ln II.A.l. tf any ltiiCifflulntlllndlnl or l)f1llltblbon lindudllll 
111y scllldu6t II c-....~ • _. tfllutrn standard Of ~liS 

IIIOIIIUIIIIICI Undtr Aquilllon No. 2. IS llllflldtd lftiUIIIIOfl tsUbllslltftc Wlltf 
qumy sllilldanh 10r SUiilct 11111rs oltlll Slnt o1 Atunsasl or Sec1IOII 307111 o1 
lilt titan tWIIef Act IOf IIOIIC IIOIIuCIM wtllelltS Clmlllt Ill lilt diSclllfll and IIIII 
siHCIInl Of llfOIIIIIIIIoiiiS _. ...... lilA ally IIIMIIIIIOII tile ........... tillS 
oermrt. fillS oetllllt SIIIM be IIIOdd1lll or ltWIItold and lltiUIIId Ill conf- to tilt 
lD&IC t Hiuent Sllndlnlt Of ~ IIIII 1111 Dlfllllltlt SO noCihed. 

!"he oerm1ttee sn1H comPly .. m effluttlt sllncunls 01 DIOhlblllons nubllslled 
unot1 ilqu&a11011 No. 2 (Aturus Wltlr QualitY SUncllnlsl. IS • ....,. or 
Section 307111 ol tilt Clu11 Wltlr Act *IDDC ~nts wttlllft tile •llllllf'OWIIIICI 
Ill tile ftlllll-llllt fSIII*sa ..... llllldanls Of llfOI1 b •• liS. htlllf tile lllfWIII 
Ills nat "' bteft IIIOdltlld ID IIICOI"DDffll tile mwemtnt. 

5. Ciwli _. c:r-1 UIWity 
EJCtOI IS PfoWICitd Ill ptlllll cOIIdlllllas 011 "8fliiUIIII" (Pin II 8.4.1.1. and 
· uosau· !Pan 11 B.5.b-1. IIOIIIJIII • IIIIs oer.n Sfllll bt cOMinlld to tt1ttwt tile 
perrnt1let 110111 owtl ..,._ lor IIOIICillllllfiCa. Any false or lllltlnllly 

tiiiSIOdltlt ~Dflkftllllill• etiiM iC oi ... IIOflltCI\IInld ID lie niOOnltll 
by the PfO¥ISIOIIS ol tills Dlf1lllt or aiii*CUit Sllll ancl ttdttll S1atutls or 
lfluiiiiOM WIIICII dlfuts 1111 ,......,., IIUI'IIOMS ol tile Otfllllt lillY Slfii!IC1 tilt 
pmr~~tlft to cflllllllll eniUitWMIIl IIUf1IIHI ID tile ARansas Waltf ancl -., 
Pallutlon Calllnll Ad CAtt 4n 11 IM!.a...-..1. 

6. OilaiMI HlllrMa SIMtNa UMility 
Noallnt Ill tillS ... 111111 be ~ .. lll'ldlldl tilt tMIItuiiOII ol ...., ltpl 
action or tellewe tile.,.,....."-....,~ ubtlrllls. or oenatiiiS 11 
.-t~~e~~ tile oerlllltllt "or 1111y 111-..a UIIOtf Senon 311 o1 tilt Clun Waltf Act. 

7. Sllto Lift 
...... II IIIII ...... lie ~ • lll'ldlldl tile tMIItUIIoll ..... , ..... 
ICIIOII Of ltltlwt tile .......... tr. My n!SOII ...... S. III._IIIS. Of D1N111a 
tSSIII6ISIIIII ..,_.. • ...., ...... Still ... Of lf1\III1IOII uncllf lllllonly 
pmiMG by SectiOII 510 ol tile Clull Wltlr Act • I. """" .... 
lllt ISSUIIICa ol IIIII ..... dell ,_. C11MY l ltf llfiOif1Y f'lllltl olany ..._ • 11tY 
Uctulllle ~--C....,. lftll...,.., II llftftiD llf-"Y. My 
1n_ .. ..,_..,..._ MJ"* I til fttdlrll. SIMI• 1K11 ..... 
; ........ 

! . $& I A lltJ 
file ommons o1 "'" DlfWIIt 1n1 snerallle. H any or- o1 11111 Otflllll. Of the 
aDOiiUIIOII olany oro-ol tillS Dtfllllt ID any CIICUmsi.IIICI. IS fltict IIIYIIed. lhe 

1.-lor SUCII IWI'MIOIIS II D1Mr aciiii!SIInca. and tile rtllllliiOtf ol tillS 

Otflllll Shill "" bt afllclelll!llr'IOY 
10. ,.,...,_ 

lllt (ltfllllftiC s1111 COtnOil wrtll d aD04JC.IOif oemwt 1ft reQIIIItmtnts tor 
w&Siftlltr OtSCIIIIIt oerlllnS IS CI«SC11bto 1n AOI'CE Rqulatlon MD. 9 fllttuYDOII 
lOt tilt fee Syt11111 tor EJIWIIOIImtnlll 1'!1m11sl. fatlun! to DfOflllldY ltmn aU 
rtQIIInclllts snail bt lnMIIIOS lOt tile Outctot to tllltlill ICIIOII ID ltniiiNII IIIII 
ptfft111 unc1tr tilt or-ol ~ CfR 122.6-t ancl 124 Sldi. IS ICioCMd Ill AOPCE 
R1tUi111011 No. 6. 11111 tilt ~ ol ADPCE Rqullbon No. I 

SECTION 8- OPERATION AND MAINTENANCE OF 
POLLUTION CONTROLS 

I. ,_., OMriU. .... " 'A MM 

1. The DlfJIIIftft Sllltlll I II IIIIIIS llf0Dif1y oomllanclllllllllatll atlllcdlbn and 
,,_ ol trt- IIIII COfllntl lind relllld IOOiftliiiiCISI wtutfl In! 

tnsulltl Of IISid by tilt Olfllll(lft ID ICIIIIWt tollltlillta Willi tilt condiiiOIIS 
ol tillS Dlflllll P!eoer OOifi1IOII lncl N trnenanct liso tnCluda ICIIQIIIII 

llbomlrl COIItrals lnd IIIOfOONII Quahty ISSIIfiiiCI ClfOUCIUJts. l"hrs 
~ IIQWIS tilt OOifllllln ol blckUD Of IUIIIItlry 1.-..s Of Sllllliar 

sysii!IIS wtllell In! IIISIIIIId by I Dlflllltllt only 1111111 tilt ODifiiiOn IS 
nectUif'f 1D ICIItl'll C1IIIGilftct Willi tilt Condllllls II Ill Dlfllll 

b. lllt Dlf1llldlt 51111 orOWICII an 101®111 ODifHIII Sllft wiiiCn IS duly 
quai lted ID carry aut OOtfiiiOfl. lllllllltfiiiiCt 11111 11-a ~ IICIUiftiCI 
to liiSIIft comltillnca Will tile allldllloftS 01 tillS ..-

2. .... II Hilt • ..._. .. I Dlt-. 
It siiiiiiiOC be I ClltiMt lor I Dlftlllftft 111an enlolcMIM ICIIOIIINI II WOUIIIIIIwt 
bttn MUSSilY to 11111 or nouce tilt Dlfllllfttd ICtl1llfY 111 onltf ID ma1nt.11n 
comlllllfiCt 111111 tilt COIIII*ons ol tills Otnlllt. IJDon rtctldla. -. Of llllun! o1 
tile lnll*"' IICJiltY. tile lltf .... Slllll.ll tilt ldMIIICIIIWYID ...... 
CIIIIDIIIIICI wtdl liS DlfWl contn11 tnduclllln or dlldllflll • lttlll Ulltll 1111 
lacillyiS ........ l ....... llllllodal tnllllllftiB,....... .......... . 
1...-s. lor hi .. wllltl tllt.,...ry sourtt ol DOWtf fir till trt ..... laakly IS 
t1111lltld. JS IDil. or llllrftlll DOWtr suDCiiy litis. 

l. Oily ........ 
Tile ..,.....SIIIK &llllll ~Ut~NIIIIstt• ID _,. ....... ..,dlldllrtt 
Ill ......... II tills ptflllt wtllell filS rmonabit .........., olldWnliy &fltctllll 

hUIIIIII IIUIIII Of tilt tnWOIItlletll 

4. .,.. .. If , ....... facilitin 
l. BYIIW 1101 tiUIIIIIIIItlllltlbon. The Dtfllldllt lillY .... .., llnltSS to OCtllr 

wfiiCll don .. Uldl tftluent iii'IIIIIIIOIIS II bt tiCIIOid. but only rl JIIISO IS 

lOt tulflllllllllllltlllltiCe Ill assunl t i!ICitftl ODtrJIIOn. l"haiiiYOISVS are 

not SIAIIICt to t11t """"""o1 Pin u.u b. and • c. 
b NotiCt 

Ill .\nllciOIIIfl byoaU. H till Dtflllllltt kiiOWSIIIIOftftU ol tltl need lor I 
bJIIISS. II slllllsuDIIII tnr 1101a. tl IIIUIOII. IIIIIs& ... days llttort 
till dill ol tile byOm. 

121 iJnllttiC:IOIII byOm. The perl'llllllt 11111 suliiiJt ,._. ol Ill 

UIIIIIIICIOII&d DJOIU IS IIQUlttO Ill Pan 11.0.6(24-Mur IIRCtl. 

c. l'nlllllllllon ol bYDIIL 
(II llyolss IS~ IIIII tltllllltc10f lillY lllle ...... CI.M ICIIOn 

lpiftlt I Dtf'llllllll IOf by01$S. unitss: 
Ill 8y0111 "" ......... lilt .. """" tau ol ... lllfllllll lft!UfY. 

Of .,..,. ..,., dalllltt: 
lbl Thtn! weft M lttsdlll alltfllltMS ID till llylllll. IIICfl n tilt 

use o1 a..-.ry 11Ut1111t1t IICiilbts. IIIIIIIIM ol Ufltrlalld 
11A111S. If •&-UIICI Ounlllllllflllll lltfiiiD of ._..... 
d..._. n..s condltloiiJS noc saldllld rl Ill ...,..... could 
lllwe ltiSUtllld ICIIQUitlblckuO tQIIIIIIIIflt II llniWifti&Dyolss 
.-aiCCIII'IIIII dunlll ..... Oll1lldt .................. 
Of ......... -••ncr. ... 

lei file Dlf1lllliDI suiiiiiiCIId notiCes as ltQIIINd 119 Plrt II 8.4 b . 
l2l ""Ouecalr..., ......... ~...,....,., 1 -alb 

.... tfttdL" ..... dttmiiMS !lilt ....... tltlft 

COIIIIMnlflll&d ..... . Plrt ll l.4 c.tll . 

s. .... c. ?lti .. 
&. Elltd II • UOIIl All - ClftSIIliMS 111 alfitllllhl ...._ ID 111 ICIIOn 

IMiupt llf 11011C I II JIICI ... SUCI t&cMIIIIJ .... ..,_ tftPIIMt 
...... .... ,.. I If Pwt ltAS.b. If .. _.. .. -. Nl 

detli .......... I .......... c--.-- I* __ c..e.,............... . .... . __ ...._. ............. 
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ll CoaMeas___, .. adlm ·-•..-tA..,_wM_...ll 
~ 1111 alllranwd~t~Mtal 110111 Sllll dll 1 illllll. dlrlutll llf'OOti1Y 
Sllflld, Con&ttll~ Olllflllllt lop. Gf Clllltf !*""~ l'fldlllct tNt 

Ill M UDSolt OUumd IIICI IIIII lilt lltf1lllftll an dtntlty lilt soeaflc 
tai&Sefsl ollllt UOSit 

12) The oenlllllld IICiilly - 111111 ........ prooerty OCitf"ltlll: 
(3) lhe ~IIIIIIIH SUblllltled IIOIICt ollllt UOSIUS munG by Pln II 0 6_ 

~ncl 

(4) lh~ ~rmtnee contOIIed Willi'"' remec~t~I~Masures reo1111tll by P&rt 
11 8.3 

c. Burdtn ol orool. In any tniOfUIM!Il orlltttdlfll 1111 Otftllldlt setilftt 1D 
esullislllllt occurrenc:. o1 an UIIMt llll lllt OUflltft o1 oroot 

' · ...... s. ..... 
Sohlb.. sluoees. lllttf bKmsn. Of 0111tt OOIIUIInts remowed tn lilt courw of 
IIUIIIIIIII Gf control ol WISIIWatln Sllllbe t!ISOOSIG ol111 I llllfllllf SIICII U Ill 

Qmlftt ... , OOIIutlnt ,_ sutll lllltlnlll trom ...,... lilt Wltln " lilt ••. 
Wntltn IPOrfiVIIIor SUCIIdlsDrlsaiiiiUSibe ollllttlecllrom 1111 A0PCt. 

7. ,_Fat ... 
The Otrlllltll!t IS resoonsdllt lor m~tnta-altltOualt ultt~~~rds ID ort'f'lllt the 
d11tlllr1t ol untreated Of tiiiCMQuatlly trulttl waSia dunnc e1ectnca1 I)Ciaf 

laivrt flllltr by means o1 allrnat& ..,_. - · SlllldOy llftlfiiDn. 01 
rett11t10n ollllldeqaaltly lmlld t1t1utnt. 

SECTION C - MONITORING AND RECORDS 
1. ..... ,.s...-.. 

Slmllla anclmusurtllltftb liken as rt0111rte1 lltretn snaM bt rtiii'ISifiCIDft ol 
till VGiulM 11111 nann ollllt IIIOIIItOf1d lll1tlllflt dunnc 1111 tnDrt IIIOIIIIDfllll 
penoa. All umoles snal bt !Jilin atiiiiiiiOIIIIOntiiiJOIIIG siiiQflld 11111111 Otflllll 
ilnd. unltU MllmMt soealllcl. bttart 1111 ttt1uent 101M or IS diiiMd by IllY IIlier 

•UIIStrllra, body olwallf. Of suostance. MonltonftiiiOIIIIS Slllll nocbe cllafllld 
ettiMMII fiOIItlat&on 10 I lid lilt ICIQrrmi ol 1111 OlrtC1Dr. Inlet lllllllUt dat111fll$ 
slllllllt--.d. 

2. no. "1111 ...... 

Aoorollnlt& llotr IIIIUIIrtllltlll dtwlces IIICI Mlllllds cOIIIftllftt llltll ICCIOlld 
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PART III 
OTHER CONDITIONS 

l.Acute Biomonitoring Requirements for Outfall 002. 

a. The permittee shall test the effluent for toxicity in 
accordance with the provisions in this section. Acute toxicity is 
defined as a statistically significant difference at the 95\ 
confidence level between survival in the appropriate test organism· 
in a specified effluent dilution and the control (0\ effluent). 

b. The permittee shall initiate the following series of tests 
within 60 days of the effective date of this permit. The toxicity 
test and associated analyses specified in paragraphs e. and f. 
below shall be conducted once per quarter. All test organisms, 
procedures, and water quality assurance criterion used shall be in 
accordance with the latest revision of "Methods for Measuring the 
Acute Toxicity of Effluent to Freshwater and Marine Organisms". 
The following tests shall be used: 

{1) Acute 48-hour static renewal definitive toxicity test using 
Daphnia pulex 

(2) Acute 48-hour static renewal definitive toxicity test using 
fathead minnow (Pimephales promelas). 

c. A minimum of five effluent dilutions in addition to an 
appropriate control (0\ effluent) shall be used in the toxicity 
tests. These additional effluent concentrations shall be lOOt, 
10\, 1\, O.lt and 0.003\. The low-flow effluent concentration 
(critical dilution) is defined as 0.003\ effluent; the 1/2 low-flow 
effluent concentration is defined as 0.1% effluent. If more than 
10% of the test organisms in anr control die, that test (both 
control and effluent) is invalLd and a retest shall be conducted. 
Any retest shall be initiated within 15 days of the termination of 
the invalid test. 

d. The samples shall be collected at a point following the last 
treatment unit. Dilution water used in toxicity tests will be 
receiving water collected as follows: 

(1) 

(2) 

for rivers and streams, at a point upstream but as close as 
possible to the discharge point; 

for lakes and reservoirs, at a point as close to the point 
of discharge as possible but unaffected by the discharge • 
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(3) if rece~v~ng water is unsatisfactory as a result of 
pre-existing in-stream toxicity (greater than lOt mortality 
in the control), the permittee shall substitute synthetic 
dilution water or, with prior written approval from ADPCE, 
natural water which has been determined to contain no 
toxicants. The permittee must also report to ADPCE the 
toxicity of the receiving water. Regardless of which of 
the above is utilized, the pH, hardness and alkalinity must 
be similar to that of the receivin9 water. When using 
synthetic dilution water the perm~ttee shall insure that 
the concentration of total suspended solids (TSS) shall be 
less than or equal to that in the receiving water. 
S¥nthetic water may be used exclusively for all control and. 
d~lution water in all subsequent tests. 

e. Flow-weighted 24-hour composite samples representative of dry 
weather flows during normal operation will be collected from 
o':lt~alls(s) 002. The 24-hour composite sample consi~ts .of a a 
m~n~mum of 12 effluent portions collected at equal t~me ~ntervals 
and combined in proportion to the average flow or a sample 
collected proportional to flow from each outfall for the day the 
sample was collected. The maximum holding time for any effluent 
sample shall not exceed 72 hours. The toxicity tests shall be 
initiated within 36 hou.rs of collection of the first 24-hour 
composite sample. The permittee shall collect a second 24-hour 
composite sample for use during the 24-hour renewal of the test 
solutions. Samples shall be chilled to 4 degrees centigrade when 
collected, shipped and/or stored. 

f. ~en collecting composite samples for toxicity testing, the 
perm1ttee shall also analyze effluent for all parameters as 
specif~e~ in Part 1, Section A of this permit. These.analyses may 
be .ut1~1zed ~s those required in Pa~t 1, Sect~on A for the 
mon~tor1ng per1od encompass1ng the toxic1ty test or may be in 
addition to the requirements of Part 1, Section A, at the 
permittee's discretion. The results of these analyses shall be 
included in the full report required in paragraph g. below. 

~·. The pe~itte~ sh~ll prepare a full report of the results of the 
1n1tial b1omon1tor1ng test in accordance with "Methods for 
Measuring the Acute Toxicity of Effluent to Freshwater and Marine 
Organisms", Section 13 (Report Preparation and Data Utilization), 
~nd shal~ forward . a copy of the report to ADPCE along with 
~nformat1on requ1red by paragraph h. below. Subsequent full 
reports shall be prepared for each test but shall not be submitted 
unless specifically requested by the Department. However, all 
reports shall be retained by the permittee as required by Part II 
C.7 of this permit. 

h. The permittee shall submit the toxicity testin9 information to 
ADPCE on forms provided by the Department along w1th the Discharge 
Monitoring Re~ort (DMR) submitted for the end of the reporting 
period follow1ng the toxicity test • 
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i. If no toxicity occurs within the first year of toxicity testing 
for all organisms at the effluent dilution equivalent to 1/2 of the 
dilution at low flow (0.1% effluent), the permittee shall certify 
this information in writing to ADPCE and these biomonitoring 
requirements may be reduced in frequency or discontinued, with the 
pr~or, written approval of the Department. 

j. If a toxicity test 
demonstrates toxicity 
permittee shall continue 
frequency of once per 
permit. 

at one-half low flow (0.1% effluent) 
during the first year of testing the 
biomonitoring after the first year at a 
six (6) months for the duration of the 

k. When results of biomonitoring submitted under paragraph g. 
above indicate lethality in the permittee's dischar~e at low flow 
conditions (0.003% effluent), the Department mar requ~re increased 
biomonitoring by the permittee. Any such ~ncrease shall be in 
writing from the Department and will include the frequency and 
duration of the testing. 

l. The permittee shall submit the results of the increased 
biomonitoring conducted under paragraph k. above to ADPCE within 
15 days of the receipt of the results. If the results of the tests 
show no lethality at the low flow dilution, the permittee may 
re~urn to the testing required under paragraph g. above, with the 
wr~tten authorization of the Department • 

m. If the results of the verification testing required in 
paragraph k. above indicate lethality in the effluent at low flow 
dilution (0.003%), the permittee shall submit a plan for a Toxicity 
Reduction Evaluation (TRE) and shall continue toxicity testing at a 
frequency of once per month on the species showing lethality, using 
the sample protocols as specified in paragraphs a-f above, until 
the expiration date of this permit. 

n. An acceptable TRE plan, including a proposed implementation 
schedule, shall be submitted to the Department within 60 days of 
receipt of the results under paragraph k. above showing a lethal 
effluent. The plan will be reviewed by the Department. If deemed 
acceptable, the permittee shall be notified and the TRE plan shall 
become a requirement of this permit. Incomplete or unsatisfactory 
TRE plans and/or schedules will be returned to the ~ermittee for 
correction of deficiencies. Failure to correct defic~encies within 
30 days shall be a violation of this permit. The TRE should be 
designed to: (1) determine what chemicals, practices, or 
manufacturing processes are causing toxicitr; (2) determine the 
effectiveness of alternative control opt~ons in reducing the 
discharge of toxic pollutants, (3) determine what parameter or 
specific chemicals would be a likel¥ indicator of toxicity for 
monitoring purposes; and (4) develop an 1mplementation schedule • 



• 

• 

• 

Permit number: AR0036412 
Page 4 of PART III 

o. The permittee shall conduct the TRE in accordance with the 
approved schedule and, upon com~letion, the permittee shall prepare 
a report which contains, at a m~nimum: 

(1) the source of the toxicity ~e.g. constituents; class of 
toxicants, suspected industr~al contributors, etc.); 

(2) results of any treatability studies conducted; 

(3) discussion of alternative treatment or 
techniques to reduce or eliminate toxicity; 

management 

(4) selection of the appropriate course of action to be 
followed by the permittee; 

(5) an implementation schedule for making changes to reduce 
toxicity. 

P· Upon completion of the TRE, the permittee shall select an 
appropriate course of action to reduce or eliminate the toxicity, 
and shall submit an application for modification of this permit, 
including a proposed schedule for accomplishment. Additionally, if 
recommended solutions include construction or modification of the 
treatment srstem, an application for a construction ~ermit shall 
also be subm1tted. The above application shall be subm~tted within 
90 days of completion of the TRE • 

q. This permit may be reopened to require further biomonitoring 
studies, Toxicity Reduction Evaluation (TRE) and/or effluent limits 
if biomonitoring data submitted to the Department shows toxicity in 
the permittee's discharge. Modification or revocation of this 
permit is subject to the provisions of 40 CFR 122.62, as adopted by 
reference in ADPCE Regulation No. 6. Increased or intensified 
toxicity testing may also be required in accordance with Section 
308 of the Clean Water Act (Act 472 of 1949, as amended) . 
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~ 2. Acute Biomonitoring Requirements for Outfall 001. 

~ 

~ 

a. The permittee shall test the effluent for toxicit¥ in 
accordance with the provisions in this section. Acute toxic1ty is 
defined as a statistically significant difference at the 95% 
confidence level between survival in the appropriate test organism 
in a specified effluent dilution and the control (0% effluent). 

b. The permittee shall initiate the following series of tests 
following the first significant ~recipitation event, but no later 
than sixty (60) days of the effect1ve date of this permit. The 
toxicity tests and associated analyses specified in paragraphs· 
e. and f. below shall be conducted once per quarter for 1 year. 
All test organisms, procedures, and water quality assurance 
criterion used shall be in accordance with the latest revision of 
"Methods for Measuring the Acute Toxicity of Effluent to Freshwater 
and Marine Organisms", EPA/600/4-85/013. The following tests shall 
be used: 

(1) Acute 48-hour static renewal definitive toxicity test using 
Daphnia pulex 

(2) Acute 48-hour static renewal definitive toxicity test using 
fathead minnow (Pimephales promelas). 

c. A minimum of five effluent dilutions in addition to an 
appropriate control (O% effluent) shall be used in the toxicity 
tests. These effluents concentrations shall be 100%, 50%, 25%, 
12.5%, and 6.25%. The low-flow effluent concentration (critical 
dilution) is defined as 100% effluent. If more than 10% of the 
test organisms in any control die, the toxicity test, including 
control and all effluent dilution shall be repeated. Any retest 
shall be initiated within 15 days of the termination of the invalid 
test. 

d. The samples shall be collected at a point following the last 
treatment unit. Dilution water used in toxicity tests will be 
receiving water collected as follows: 

(1) for rivers and streams, at a point upstream but as close as 
possible to the discharge point; 

(2) for lakes and reservoirs, at a point as close to the point 
of discharge as possible but unaffected by the discharge. 

(3) if receiving water is unsatisfactory as a result of 
pre-existing in-stream toxicity (greater than 10% mortality 
in the control), the permittee shall substitute synthetic 
dilution water or, with prior written approval from ADPCE, 
natural water which has been determined to contain no 
toxicants. The permittee must also report to ADPCE the 
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toxicity of the receiving water. Regardless of which of 
the above is utilized, the pH, hardness and alkalinity must 
be similar to that of the receiving water. When using 
synthetic dilution water the permittee shall insure that 
the concentration of total suspended solids {TSS) shall be 
less than or equal to that in the receiving water. 
S~thetic water may be used exclusively for all control and 
d~lution water in all subsequent tests. 

e. Grab samples representative of dry weather flows during normal 
operation will be collected from outfall 001. The maximum holding 
time for any effluent sample shall not exceed 72 hours. The 
toxicity tests shall be initiated within 36 hours of collection of. 
the first grab sample. The permittee shall collect a second grab 
sample for use during the 24-hour renewal of the test solutions. 
S~ples shall be chilled to 4 degrees centigrade when collected, 
sh~pped and/or stored. 

f. When collecting samples for toxicity testing, the permittee 
shall also analyze effluent for all parameters as specified in Part 
1, Section A of this permit. These analyses may be utilized as 
those required in Part 1, Section A for ~e monitoring period 
encompassing the toxicity test or may be ~n addition to the 
requirements of Part 1, Section A, at the permittee's discretion. 
The results of these analyses shall be included in the full report 
required in paragraph g. below • 

g. The permittee shall prepare a tull report ot the results of the 
initial biomonitoring test in accordance with "Methods tor 
Measuring the Acute Toxicity of Effluent to Freshwater and Marine 
Organisms", Section 13 {Report Prepa.ration and Data Utilization), 
and shall forward a copy of the report to ADPCE along with 
information required by paragraph h. below. Subsequent full 
reports shall be prepared tor each test but shall not be submitted 
unless specifically requested by the Department. However, all 
reports shall be retained by the permittee as required by Part II 
C.7 of this permit. 

~· The permittee shall submit a summary of the toxicity testing 
~nformation to ADPCE on summary forms provided by the Department 
along with the Discharge Monitorin9 Report {DMR) submitted for the 
end of the reporting period follow~ng all toxicity tests. 

i. If results of the toxicity tests at the low flow dilution (lOOt 
effluent) demonstrates lethality, the permittee shall resample and 
again conduct the toxicity test(s) for the species that showed 
lethality. The retests shall consist of two (2) consecutive 
toxicity tests conducted within thirty (30) days of receiving 
information demonstrating lethality at low flow. 

j. If the results of the retest~ntinue to demonstrate lethality, 
and after written notification ~the Department, the permittee may 
be required to submit to ADPCE an approvable plan tor conducting a 
Toxicity Reduction Evaluation (TRE). A TRE plan would specify the 
approach and methodology to be used in performing a TRE and the 
date on which it would commence. 
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k. This permit may be reopened to require further biomonitoring 
studies, Toxicity Reduction Evaluation (TRE) and/or effluent limits 
i f biomonitoring data submitted to the Department shows toxicity in 
the permittee's discharge. Modification or revocation of this 
permit is sUbject to the provisions of 40 CFR 122.62, as adopted by 
reference in ADPCE Regulation No. 6. Increased of intensified 
toxicity testing may also be required in accordance with Section 
308 of the Clean Water Act and Section 8-4-201 of the Arkansas 
Water and Air Pollution Control Act (Act 472 or 1949, as amended) . 
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~DAR CHEMICAL CORPORATION 
,........ . ...-.::\r: .- ·-::.'.~\\ P.O. Boa 2741. Hwy. 242 8. • Wm Helua. AR 72390 

(';)\ ~ i\ \ ·\\ 1501) 572·3701 • Paz No. 501-572-3795 

:\ '}..!--' " ~~ \ \ 

,\) ~\'~ 1 ~ .. . :;:.""" 

Arkansas Department of Pollution Control & Ecology 
P.O. Box 9583 
Little Rock, AR 72209 

Re: AR 003 6412 - Report of Non-Compliance - March 1991 

Outfall 001 is an intermi ttent discharge of excess stormwater. A 
grab sample for rainfall on March 1 showed COD and pH out of permit 
limits. 

Attached is a summary of the stormwater analysis for the period of 
December 1990 through April 1991. All analysis for April is within 
permit limits. 

A change in the permit parameters form grab sampling to composite 
samples, or a more frequent period of grabs, will probably be more 
representative of the actual total discharge . 

- - ::~ 

.-- -. . . 
·"" - .... - -

.. ....... : ~-:.: ;._ >: ~~ ;\ :l 
., •••••• ·.:t:..:..~ 



pH pH Suapended .-...,;. Ph· , Tot P.,tiefd 
Date Flow Low High coo Chlorfde Sol fda IIi trogen Oil/Grease ._c) (ppD) 

------ ----- -------- ---------- --------- ---------- -------- ------------12/18/90 220,000 7.1 9.9 812.9 323.3 287.0 0.0 22.2 180.0 127S. 1 . /90 160 9.0 9.0 tl17.9 614.3 978.6 0.0 7.7 6100.0 819.5 
__./ 

1/01/91 43,200 6. 1 8.8 90.9 291.0 219.5 3.0 0.0 1850.0 560.4 

1/09/91 54,no 7.8 7.8 63.3 258.7 190.0 2.0 8.8 135.0 486.5 

2/19/91 376,000 7.9 7.9 121.0 37.7 391 .6 2.3 4.8 82.0 1331.7 

2120/91 103,680 8.5 8.5 387.3 541 . 5 191.0 10.5 4.5 2208.0 769.4 -
3/01/91 1,100,000 9.2 9.2 512.7 315.0 182.0 24.3 8.6 165.0 1679.8 --4/04/91 590,000 7.9 7.9 86.3 32.7 6n. 5 9.1 3.6 1n.s 1044.2 ~o so....,.uf..,s! 
4/12/91 1,360,000 8.2 8.2 86.6 23.5 7'05. 7 4.7 7.0 40.0 516.6 

... y(l -siC 
4/13/91 1.~.000 7.2 7.2 65.0 15. 5 222.6.7 2.5 2.5 39.0 558.6 Ct Pb 

IS ,LI .4 
?, J~;~ oo I /DIJ 
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r-:- r: -.... ---.::-- ----.... .. ------ -
CEDAR CHEMICAL CORPORATIQN< · ::= ~ aa~ .. 

i - · '""\t • J vvf 
P.O. Bo:a 2749. Hwy. 242 S. • We,at Helena. AR 72390 I ! i · : j 

{5011 572·3701 • F&Jt No. 501·572-3795 J Ll:r.....::_ I - · -~· --~ - . -----

March 27, 1991 

Arkansas Department of Pollution Control & Ecology 
8001 National Drive - P.O. Box 9583 
Little Rock, AR 72209 

Re: NPDES AR 003 6412 - February 1991 Report 

Dear Sirs: 

We exceeded permit conditions for COD in February, but have no 
definitive reasons as to why. Suspended solids levels were also 
very high due to construction on the plant site. We have graded and 
tilled most of the open areas on the plant site and planted grass 
seed. This resulted in excessive erosion due to the heavy rains in 
February. We anticipate that this will ease further erosion as well 
as make the area a more pleasant sight. 

Please note on the DMR for Outfall 001 (TX1 A) , the permit sample 
type stated is Composite, however the permit calls for a Grab 
sample. The samples taken were indeed grab samples. Perhaps 
composite samples might be a better choice. Two grab samples taken 
24 hours apart for our outfall 001 are not very representative of 
the actual discharge since it depends on the amount, duration, and 
intensity of rainfall. 

Sincerely, 

~~ 
Joe E. Porter 
Environmental Engineer 

-.... ,, ·~ .. . .. -- .. ·--•v-....- "4 ... . ..1 

- '!f :(~ _1£ / .IL. 
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CEDAR CHEMICAL CORPORATI0Nf1
~r-;:n -r:=, ~ 

PO. Boa2749. HW"J. U!S. • WestH~t-a.AR 7t3tO UlJj U FEB 1 8~991 ~ 
1501) 57!·3701 • Fu No. 501·572-3795 

u l:J . 

Feb 12, 1991 

Leda F. Johnson 
Arkansas Department of Pollution Control & Ecology 
P.O. Box 9583 - 8001 National Drive 
Little Rock, AR 72209 

RE: NPDES Permit No. AR0036412 
Report of noncompliance 

In November and December 1990, Ammonia-nitrogen permit limits was 
exceeded on 11/7/90 for daily maximum. For the dates of 10/31/90 
to 11/7/90 the concentration changed from 40.2 to 103 mgjliter. 
We really don't believe this to be realistic and had only recently 
changed our analytical procedure from wet chemistry to electrode. 
The electrode method does give us consistently higher values for 
which we have no current explanation. Again in December laboratory 
values went from 81.0 mgjliter on 12/12/90 to 190 mg/liter on 
12/19/90. We are submitting samples to third party analysis in an 
effort to determine the proper amm~nia-nitrogen values. 

The maximum values for outfall 001 in December are valid for very 
low flow; approximately 10% of the 220,000 total discharge. We 
extended our discharge time period at reduced flow rate in order 
to collect two grab samples for a biomonitoring test. We also feel 
this greatly influenced the results of that test. It will be 
repeated, per our permit, as weather conditions warrant. 

This report should have been submitted earlier, but the ammonia 
laboratory analysis is still under investigation. Should you have 
any questions please feel free to contact us. 

cc: J.H. Miles 
T.J. Lodice 

.... -

Sincerely, 

~~ 

- . -

Joe E. Porter 
Environmental Engineer 

.. .. . . ~ ... ... := ! :. . "\ , .. 
.. .. ~ . -. ' ~ 
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CEDAR CHEMICAL CORPORATION 
P.O. Bo• 2749. Hwy. 242 S. • West H~l~na. AR 72390 

1501) 572-3701 • F aa No. 501-572-3795 

Diana Buck (6W-EAO) 
U.S. En vi ron mental Protection Agency 
1445 Ross Avenue, Suite 1200 
Dallas, Tx. 75202 

Re : NPDES Permit No. AR 003 6412 

Dear Ms. Buck: 

Sep 15, 1989 

In following up our telephone conversation, we are providing you with 
the following information : 

1. The first date is in error. The correct date is 4/17 / 88 
2. The second date should be 11 / 26 / 88 
3. The third date should be 1 /30 / 89 

Additional information was reported on the DMR form for the reporting 
month. Copies of these reports are attached and the specific dates 
you requested are as noted above. 

cc: Mr. Vince Blubaugh 
Chief, Water Division - ADPC&E 

John H. Miles 

Si~ 

~ 
Joe E. Porter 
Environmental Engineer 

r-~ 

.,,-"';· p 1-:'\,.. :- :'l ., , e:: -~' 
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September 7, 1989 

REPLY TO: 6W-EAO 

t~r. Joe E. Porter 
Envi ronmental Eng ineer 
Cedar Chemical Corp. 
P.O. Box 2749 
West Helena, Arkansas 72390 

1445 ROSS AVENUE. SUITE 1200 

DALLAS. TEX..\S 75202 

Re: NPDES Permit No. AR0036412 

Dear Mr. Porter: 

l;:::;"l ~ ,-::::') :;':.1 '1 ., 7 rs=: rnl' 
•• I I J ' ·- 'I ...... , . J • . ....... v '-.::1 I . 

I -I ·- ~ ·- )J 
J.. ·-

Jc-- _ ·ceo I J ._;, _ 

6W-EA 

We note that your fac i lity is in violation of the above referenced permi t, 
specifi cal ly, the following violations: 

Date o.t; Outfall Parameter Violation Permit limit 
~ 

4117;j{ 001 coo, 7-day avg. 134.5 mg/1 100 mg/1 
pH, max. 9.3 s.u. 9.0 s.u. 

*11/88 001 COO, 7-day avg. 134.8 mg/1 100 mg/1 
*1/ 89 001 COO, 7-day avg. 181 mg/1 100 mg/1 

Noncompliance reports for the above asterisked violations have not been 
received. You need to submit the information required in your permit within 
ten (10) days of receipt of this letter . 

Your fac ili ty should take whatever remedial action is necessary to prevent the 
recurrence of the violat ions noted above. 

A report of the above vi olations will be placed in your file. The report will 
be used in our considerat i on of the appropriate action to be taken in t he 
event of future violations . Future enforcement actions could include 
aaministrat i ve compliance orders, administrative penalty orders , and/or 
referra l to the United States Department of Justice for judi cial act i on \'l i th 
monetary f ines . 

If you have any questions, please contact me at the above address or telephone 
(214) 655-6455. 

Sincerely yours, 

~~t(,~ /t-.trk~· 
Diana Buck 
Envi ronmental Assistant 
Enforcement Branch ( 6W-EAO ) 

cc : Mr. Vince Blubaugh 
Chief, Water Division 
Arkansas Department of Pollution 

Control and Ecology 
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CEDAR CHENIICAL CORPORATION 
24d! Aoor • 5100 Pqllu Avenue • Me:mphu. TN 38117 • 901-685·5341 

Diana Buck (6\V-EAO) 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
Dallas, Tx. 75202 

Re: NPDES Permit No. AR0036412 

Dear Ms. Buck: 

REPLY TO- P 0 BOX 27' 9 
WEST HELENA. AR -:.390 
t501) 5n·l 70I 

June 21 , 1988 

On March 31, 1988 we experienced heavy rainfall which caused us to use 
our Outfall 001 for stormwater discharge. Four samples taken during the 
discharge period showed COD valves ranging from 49.3 to 201.8 with an 
average valve to 124.4 mg/liter. 

On April 17, we again released excess rainfall with a pH of 9. 3 and an 
average COD of 134.5. 

We have found no particular reason for these val~~~es to be outside stated 
permit limits. All other parameters were in order and there is no reason 
to believe that these discharges would have any adverse effect on human 
health or the environment. An additional discharge in the month of May 
had all parameters within permit limits. · 

Sincerely , 

~ 
Joe E. Porter 
Environmental Engineer 

cc: John Miles 

OCT 'J - 198S 

6W-EA 
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CEDAR CHEMICAL CORPORATION 
:-1-lh Aoor • SIOO Poplar A•cnue • \.1cmllius. nl 3813i • Q()J-685-5348 

Diana Buck (6W-EAO) 
U.S. Environmental Protection Agency 
l'l45 Ross Avenue 
Dallas , Tx. 75202 

Re : NPDES Permit No. AR0036412 

Dear Ms. Buck: 

REPLY TO P 0 BOX ::'J9 
WEST MEU:NA \R "':390 
~II ~;:.)701 

June 21, 1988 

On March 31, 1988 we experienced heavy rainfall which caused us to use 
our Outfall 001 for stormwater discharge. Four samples taken during the 
discharge period showed COD valves ranging from 49.3 to 201.8 with an 
average valve to 124.4 mg / liter . 

On April 17, we again released excess rainfall with a pH of 9. 3 and an 
average COD of 134.5 . 

We have found no particular reason for these valves to be outside stated 
permit limits. All other parameters were in order and there is no reason 
to bel ieve that these discharges would have any adverse effect on human 
health or the environment. An additional discharge in the month of May 
had all parameters within permit limits. 

Sincerely, 

~ 
Joe E. Porter 
Environmental Engineer 

cc: John Miles 

JUN 2 4 1988 

6W-EA -· 
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STATE OF ARKANSAS 
DEPART.ME.t~T OF POLLUTION CONTROL AND ECOLOGY 

SOOI NATIONAL ORNE. P.O. BOX 8913 
LITTLE ROCK. ARKANSAS 72109 

MAY 07 1991 

Mr Joe E Porter 
Cedar Chemical Corporation 
P 0 Box 2749 
\v Helena, AR 72390 

PHONE: (501)562-7-4-4 

RE: NPDES Permit No. AROOJ6412 

Dear Sir: 

We have reviewed your NPDES file and note the following recent 
violations of your permit for the period ending MAR 31 1991: 

OUTFALL 
001A 
001A 
002A 

PARAMETER 
COD 
PH 
NO VIOLATIONS 

VIOLATION 
512.7 
9.2 

LIMIT 
100 
9.0 

UNITS 
mg/1 daily max. 
s. u. max. 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Pollution Control Act. You are 
expected ta take all reasonable measures necessary to eli~inate or 
preven~ the recurrence of such violations. 

The Noncompliance report submitted with your DMR was not complete. 
The reasons for noncompliance and the actions taken to correct the 
problems are required to be reported. A corrected NCR is to be 
submitted within 10 days of the date of this letter. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported. In the event of future 
violations, we will use this information in· determining what 
appropriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501) 562-7444. 

Sincerely, . 
_/ .,P.• I 

/• ~ . I - /~,;,. #' , ,_ 
~. c.•.;.. - .. ---.:. ... , 

Leda F / 'Johnson 
Enforcement Assistant 
NPDES Enforcement Section 

.... ..... -..-.... ' ·-· .---· 
-....... ... .. . . : --------. 
- ··· 
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STATE Of ARKANSAS 
DEPAR~lliNT OF POLLUTION CONTROL AND ECOLOGY 

8001 NATIONAL DRIVE . P . O . BOX 89 1 3 
LITTLE ROCK . ARKANSAS 72219 - 8913 

PHONE · (S 01 )S 6 2 - 7 444 

May 3, 1991 

Mr. Joe E. Porter 
Environmental Engineer 
Cedar Chemical Corporati on 
Post Office Box 2749 
West Helena, Arkansas 7 2390 

FAX : ( S 0 1 ) S 6 2 - 4 6 3 2 

RE : Biomonitoring data results--001 outfall 

Dear Mr. Porter: 

Our review of your 12/ 20/ 90 and 02/ 20/ 91 acute biomonitoring 
reports indicated significant lethality to both Daphnia pulex and 
Pimphales promelas. In accordance with your NPDES permit, Part 
III, 2.i., a retes t for both species is required which consists of 
two· ( 2 ) · consecutive· toxicity tests conducted within thi rty ( 3 0) 
days of receipt of this letter. If these tests also demonstrate 
lethality, then a toxicity reduction evaluation plan (TRE ) may be 
required by the Department. 

If you have any questions or need further information regarding 
this matter, please contact us. 

Sincerely, 
// ,/"? I ­
~~~ltf'---

1/ 

Bob Singleton 
Engineer, Water Division 

cc . Joslyn Burleson 

7 .. . : 
. ' "' " 'J" .... • • 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

10()1 NATIONAL DJUVB. P.O. BOX 1913 

LnTLii IWCX. ARKANSAS 12ll9-19U 

Apri l a, 1991 

Mr. Joe E. Porter, 
Environmental Engineer 
Cedar Chemical Corporation 
Post Office Box 2749 

PHON'E:(SOI )S62-7<W4 
FAX:(SOI)S6l-4632 

West Helena, Ark~~sas 72390 

RE: NPOES Permit AR0036412 

Dear Mr. Porter: 

r:- :--r-- r---
1, -=---= -~'"'::' 

J ~··----. . I 'uf::-· ~ -·. --
I t I 

-. ' ' : ! ;-, 1 -1 ,-R 7 J- '1 \la~ , 
1
: i t 

i - .., .., ' I I , 

Ll ·~ .,. 
I !, - , . - · -----: . I : 
'--'-- ' _, . •- f 

-- !..._ 0....: - t-.= L:.. . 

7 
We are in receipt of your discharge monitoring reports for outfalls 
001 and 002, and the results of the Biomonitorin~ testing on 
Outfall 002. However, we have not received the B~omonitoring 
report on Outfall 001, which is required by your NPDES permit--see 
Part III, pages 5-7 • 

Please submit this report within 10 d~ys of the date of this letter 
so we can correct your file. 

If you have any questions, you can call me at (501) 570-2138. 

Sincerely, 

_,/ d/ 
~~t:.:, ..._- . .:::?J.H!~ 
Leda F. Johnson 
Administrative Assistant 
NPDES Enforcement Section 

cc: Water Inspector 
Bob Si~~leton, ADPCE 5~ Z· 1f/</ ~ z ~ 

CEDAR1729 ~"' IL J L_ _,tJ.....aj. 
'?(II-)~* (;J~ cvr() ~ (fk,ri"'~ ~nwr() ,_, . 

"U ,· ~ } , 'UAII.C <:0 tn It AJ.f ~ OK . 
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STATE OF ARKANSAS 
DEPARL\1DIT OF POLLL"TIO CONTROL A...~ ECOLOGY 

1001 NATIONAL DRIVE. P.O. BOX 8913 

UI"TLE ROCK. ARKANSAS 7!:09 
PHONE: (S01)562-7444 

APR 04 1991 

Mr Joe E Porter 
Cedar Chemical Corporation 
P o Box 2749 
W Helena, AR 72390 

RE: NPDES Permit No. AR0036412 

Dear Sir: 

We have reviewed your NPDES file and note the following recent 
violations of your permit for the period ending FEB 28 1991: 

OUTFALL 
001A 
TXlA 
TX2A 
002A 

PARAMETER VIOLATION 
COD 387.3 

NO VIOLATIONS 
NO VIOLATIONS 

1 

LIMIT 
100 
report 

UNITS 
mg/1 daily max. 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Pollut~on Control Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recurrence of such violations. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported. In the event of future 
violations, we will use this information in determining what 
appropriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address or telephone (SOl) 562-7444. 

Sincerely, 

tt~~~Jz/.~ 
'Leda F. ""Johnson 
Enforcement Assistant 
NPDES Enforcement Section 

---~,.·.... ~-
•. -r. .....:.·,-----

, ... c...-... ~ ·- ... 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL Al'\TO ECOLOGY 

February 5, 1991 

8001 NATIONAL DRIVE. P.O. BOX 8913 

LITTLE ROCK. ARKANSAS 71219-8913 
PHONE:(SOI )562-7444 

FAX:(501)562-4632 

Mr. Joe Porter, Environmental Engineer 
Cedar Chemical Corporation 
Post Office Box 2749 
West Helena, Arkansas 72390 

RE: NPDES Permit No. AR0036412 

Dear Mr. Porter: 

We have reviewed your NPDES file and note the following recent 
violation(s) of your permit: 

DATE OUTFALL PARAMETER 

12/90 OOlA 
12/90 OOlA 

12/90 OOlA 

*COD, daily max. 
*Oil and Grease~ 

daily maximum 
*Ammonia-Nitrogen, 

30 day average 
daily maximum 

VIOLATION 

812.9 mg/1 

22.2 mg/1 

12.6 lbsjday 
33.9 lbsjday 

PERMIT LIMIT 

100 mgfl 

15 mg/1 

10 lbsjday 
20 lbsjday 

This report was submitted after the Jan. 25th deadline. This is a 
violation of your NPDES permit. In the future, all DMRs are to be 
postmarked before the 25th of the month following the end of the 
monitoring period as required by your permit. 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Pollution Control Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recurrence of such violations. 

A noncompliance report for the above asterisked violation has not 
been received. Part II, Section D, 5, 6, and 7 of your permit 
specifically deals with the requirements of submitting noncompliance 
reports. These reports need to include the cause of noncompliance, 
the length of time it is expected to continue, and the corrective 
actions taken to prevent the noncompliance from recurring. 

:;,jt,./)1' / .L 
. 4- ....L 

..._ ____________ - -
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Page 2 

Noncompliance reports are required by your permit. By not submitting 
these reports when you violate the effluent limits in your permit, 
you are violating the requirements of the permit and, if not 
corrected, can be subject to enforcement action. This is a very 
important requirement that cannot be overlooked. A noncompliance 
report on the effluent violations reported on the November DMR has 
not yet been received in response to the warning letter mailed on 
Jan. 8, 1991. 

If you have any questions on this matter, please contact me at the 
above address or telephone (501) 570-2138. 

Sincerely, 

J ./-" ..d , 
.~~,(~ .....r n~--,...., 
Leda F. J'bhnson 
Administrative Assistant 
NPDES Enforcement Section 

cc: Water Inspector 
Mark Bradley, Enforcement Engineer 

CEDAR1673 
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STATE OF ARKANSAS 
DEPARTMENT OF POLLUTION CONTROL AL'ID ECOLOGY 

8001 NATIONAL DRIVE. P.O . BOX 9.S&3 

JAN 08 1991 

Mr Joe E Porter 
Cedar Chemical Corporation 
P o Box 2749 
W Helena, AR 72390 

LIITLE ROCK. ARKANSAS 7ll09 
PHONE; (SOI)j62-74-U 

RE: NPDES Permit No. AR0036412 

Dear Sir: 

We have reviewed your NPOES file and note the following recent 
violations of your permit for the period ending NOV 30 1990: 

OUTFALL 
002A · 
002A 

PARAMETER 
NH3-N 
NH3-N 

VIOLATION 
11.7 
21.3 

LIMIT 
10 
20 

UNITS 
lbsfday monthly avg. 
lbsf day 7-day avg. 

Violations of your NPDES permit are subject to enforcement action 
under the Arkansas Water and Air Po~lution Control Act. You are 
expected to take all reasonable measures necessary to eliminate or 
prevent the recurrence of such violations. A non-comp~iance rep"ort 
is required for all violations. ·your. failure 'to submit required 
non-compliance reports constitutes additional violations to your 
permit. 

We have placed in your file a list of the above violations as well 
as any corrective measures you have reported. In the event of future 
violations, we will use this information in dete~ining what 
appropriate actions to take. 

If you have any questions on this matter, please contact me at the 
above address or telephone {501) 562-7444. 

Sincerely, 
..t ~~/. 

.':..~~~ J 7/11'-.~#--" 
Leda F. Johnson 
Enforcement Assistant 
NPDES Enforcement Section 

.. .. . .. . . . 
. .: ·­-..--.-· ·--

.; ·" -' . J _,, , '-'(.....;.- ~.~ .... 
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UNITED ST). .:s ENVIRONMENTAL PROTECTIO 
6608 Hornwood Drive 

Houston, Texas 77074 

..iENCY 
I 1-

SUBJECT: Laboratory Report: Vertac, Inc., West Helena, 
Arkansas 

DATE: 2 ; '-.; _ [73 

FROM: Williim D. Langley, Chief, 

TO: 

Laboratory Services Sectio~1 Houston Branch, 6ASAHL .. 
Oscar Ramirez, Acting Director 
Surveillance and Analys is Division, 6ASA 

Thru: Malcolm F. Kallus . /
1 
~ 

Chief, Houston Branch, 6ASA~ 

A sample of waste treatment effluent, outfall 002, taken by L. Frank 
Mayhue at Vertac, Inc., West Helena, Arkansas, on July 24, 1979, was 
received at the Houston Branch Laboratory on August 9 with request for 
complete priority pollutant type analysis. The following are the re­
sults of our analytical characterization of this sample. 

Parameter Analyzed 

Antimony, Sb 
Arsenic, As 
Beryllium, Be 
Cadmium, Cd 
Chromium, Cr 
Copper, Cu 
Lead, Pb 
Mercury, Hg 
Nickel, Ni 
Selenium, Se 
S11 ver · Ag 
Tha 11 rum, Tl 
Zinc, Zn 
Cyanide, Total 
Phenols 

as CN 
t 

Concentration Found 

<20 ug/1 (ppb) 
<20 " 
<20 II 

60 " 
<20 " 
65 • 
90 II 

(0.2 II 

155 • 
<10 II 

25 • 
Analytical Interference 

111 ug/1 (ppb} 
20 " 
96 " 

Chlorinated Pesticides and PCB's by Gas Chromatography/Electron 
Detector 

None detected. Detection limit = <0.1 ug/1 for chlorinated pesticides; 
<1 ug/1 for PCB's. 

Organics by Gas Chromatography{Mass Spectrometry 

Dichlorobenzeneamine, isomer 1 
isomer 2 

RECEIVED 
NOV291979-. 

IP! 
atat;» n 
~ ~" aw. 
N.D. ASar. 

30 ug/1 {ppb) 
440 ug/1 {ppb) 

~I.CE\\JED 
u t. c 2 (.) '97<3. 

G~t.G 
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~ 

SAMPLE 
MEASUREMENT ·-
PERMIT 

I I I REQUIREMENT . 
t. 

SAMPLE I / I I / / MEASUREMENT 

PERMIT I / I L / 
REQUIREMENT / I L 
SAMP:..£ v v ;1 / / MEASUREMENT 

J 
PERMIT :f I-"' Jl I REQUIREME 

SAMPLE I~ 
. 

I MEASUR ENT 
' 

PERMIT I I REQUI REMENT i 
SAMPLE 
Me'ASUREMENT 

PEi':MoT I I 
RC:CUIREMENT I I 
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Fu-r- 4 ;:proved 
f l 1 •• ,h, . l:>t· f'W~ 

--------~~-~~E~H~,~~~~T~I.~O~ 

1:~: :;;)~~ F l i.~ L. c .. ;r;i'~et:: c>n :JI ms;:c::u~~··_:_s_a_r_r_r_o.:..p_l i_._,c_._~:_;_ .. \_=_~_·_o_t_~_··_P_?_ii_c_:b_i_e _______ .LI-Lo~-.... ' <c:..f.t....s.A..:·,;.~~J~6::......;Y:.....:.~.t:.?;;..·-..._· 
1.•"-C , I OH F • 1 • ·.:.w l-d P~rm• l~, .. .,, ound 

"G:j;-, ~F r--;-:::::1-r~C tF :.,i;~T-~f:'Ac L. TV 

·Jnclu'-1'·/ C.t). C".JU'I:JI and 7./P c-Jcc) 
rAT!. ~F L~~y!::l:~ •:;s·nGATION ~y EPA/5TATE 

FINDINGS 

SECTION G · R..:ord1 and Rtoorts 

RECORDS AND ~EPOATS MAINTAINED AS REQUIRED BY PERMIT • ,.a(YES 0No 0 N/A (Further e.tplcnanon artadr-:d ----. 
DETAILS: 

' ' I<OEQUAT£ Rl'CO?.O<; MAINTAINi:O OF· 

" • !:A'~PI I~;O OAT!: Tli/0'; , EXACT LOCAT I~N 2 YES ::J NO ONIII 

I i ii .AN~ !. "SF.!; OAT£!: T i i.'!:S .f2 YES 0 NO ON/A 
11111 INOI\110\JAL PERFORII.'ING ANALYSIS ~YES 0 NO CN/:. 
Civl A'..!ALY7tC~.L YET'-'::OSIT:ca.."' IQU<;S L'5EO ,;.; YES 0 NO Otu;. 

:~ YES u NO ON/ .). (~ ANALY~ICALRESUL7S~~. ~nru~U~n~r_w~t~~~~~~~f~m~o~n~l~~~n~n~f~n~~~~~f~O~U~a~/--------------------~-~----~~~----~~-
l l:) MONITOR IN~ AEC:>RCS i t.g.,j!ow, pH, D.O .. etc.) MAINTAitli:O FOH A MINIMUM OF THREE YEARS 

INCLUDING ALL. ORIGINAL. STRIP CHART RECORDINGS (e.z. conrinuo!l• monitoring insuumtnlll.'IOn, 
cc!ib~non tu:d mDt'llV!Dnce records}. 

lc) L.a.& EQl:IPMENT CAL.I9RATIOt~ ANO MA::~TENANCE RECORDS KEPT. 

~YES 

2 Y::s 

ld) FACILITY OPERATING RECORCS KEPT I~CI.UOING CI"ERATING LOGS FOR EACH 7TIEATMENTUNIT. 'di YES. 

te l QUALITY ASSURANCE RECOROS KEPT. ~ YEC 

( f) RECORDS MAINTAINED OF MAJOR CONTRIBUTING INOUSTAIES (and rheircom;;Jilmctsratull USING 
PUBLICLY c ·,·INEO TREAT:AENT WOR.K.S. • 0 YES 

!sECTION H ·Permit Verifieation 

0 1110 

0 NO 

0 NO 

0 NO 

. 
0 NO 

INSP~CT iON 06SERVATIONS VERIFY THE PERMIT. ~YES 0No 
--, 0 N/A (Furthu e:xpumation a:tached ----J 

DETAI LS: 

Ia) CORRECT N.a.ME ANO MAILING ADDRESS OF I"ERMITTE~. 

(b) FACILITY IS AS DESCRIBED IN PERMIT. 

(cl PRINCIPAL PAOOUCTI:il ANO ,.ROOUCTION RATES CON,ORM WITH THOSE SET FORTH IN PERMIT 
AP,.LICATION. 

(dl TI\EA~ME~T PROCESSES ARE AS OESCRICEO IN PEI'I~IT APPLICATION. 

lei NOTIFIC/,TI~:-.1 OIVEN TO EP.C./STATE OF NEW. OIFI"ERENT C~ INCREASED DISCHARGES. 

If) ACCURATE RECORCS OF RAW WATER VOLU'I.E MAINTAINED. 

(ol NUMBER AND I.OCATION OF OISCHA~GE POINTS ARE A$ DESCRIBED I N ,.ERMIT. 

!hi CORRECT NAME ANO LOCATION OF RECl:IVING WATERS. 

111 ALL OISCI-' \PGES ARE ?ERMITT~O. 

pi:CTION I • Opttalton and M•inten:nce 

~YES 0 NO 

~YES 0 NO 

0 NO 

~YES 0 NO 

~YES 0 NO 

JZ YES 0 NO 

~YES 0 NO 

0 NO 

~YES 0 NO 

ON/ A 

0Nt .t. 

ON/A 

0Nt..:. 

..a!Ni A 

ON/A 

ON/A 

ON/A 

ON/ A 

ON/ A 

ONI.a. 

~REATMENT FACILITY PPOPERL.Y OI"!RATEO AND MAINTAINED. 0 YES 

OETAIL.S: /'9rt•11'/~,.. ~L>7 ....,Aoi"_,..,.J'/~<'f'-
0 NO 0 N/A (Furrhcr txpuJTulliOn attached ---f 

(el S7AN08Y POWER OR DT ... ER EQUIVALENT PROVISIONS PAOVIOED. 

:ol AucQU;.TE ~L ,f.,l<t. SYSTEM FOR POWEFI C'H EQUIPMENT F..:.IL.UFicS AVAILABLE. 

,c ) REPORTS O'J A!. T!:: ?.NATE :iCURCE CF POWER SENT TO EPA.f.;TATE AS FIEOUIA~O llY PERMIT. 

' ol SLUDGE$ ~Ni> SOLI OS ACEOUATcL Y DISPOSED. 

:n COII:SL'L7'~G Ef•GINEEFI "!:TAINEO Oi\ AVAit.Aiii.E FOR CO:.SULTATI ON ~N OFER.O:.TION AND 
MAII>JTEN.:."r;: PFIOBLE,!S. 

~~~ QUALI F i E O OPE RATING STAFF PAOVIDEO. 

' hi EST A 8 LIS"'!: 0 P ROC I! OU P. E S AV AI LA&L.E I" 0 R T AAI N IN 0 NEW OP :.E:,:R:;A:..;T:...:O:.R:...:..=S.:... ____ __________ ..,;.;:::;......,;_;;.:... ____ ;.;_ ______ .;;;;.. __ -; 

' •I FILeS '1AINTAINEO ON S?I.R: PARTS INVENTOR 'I', MAJOR EQUIP\~ENT SP;CIFI C,\TCO:>;S , AND 
PA~TS ANO EOUIPVENT sucPUEPS. 

j)INSTRUCTIONS FILES KEI'T FOR OI"ERATION AND MAINTENANCE OF iACH ITEM OF MAJOR 
EQUIPMENT. .:a VES 0 NO ON/A 

~ 'fES 
...., 

:o~c W!\.. ' ;. -
YES - ... o s . - ..... . -·----., s;acc i•-···'· ~v..:_•L~s t..: . 

,J ;} YES u NO ON/ .:0 

0 VES ..::1 ~10 ,-. N ' A 

m l REGUI.ATOFIY AGENCY NOTiriEO oc OY PASSING. //).Jt~s 

11'11 ANY SY-PC.SSINO SINCE I.AST INSPECTION. 

(ol .t. ;.;y ,..VO ~AI.:LI C .a.NO/OR OAOANIC OV£AI.;JA0:0 EX,.EI'IIENCEO _(J:!jo.r ..,.:~~ .,~,.~ r~, • ./ - ves I.J '10 0Nt~ 
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SAMPLE AEPnESENTATIVE OF VOLUME AND NATUR 
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CONSENT ADMINISTRATIVE ORDER 
1986 DISCHARGES TO WASTEWATER TREATMENT SYSTEM 

Several discharges into the biological treatment ponds occurred on the following dates in 1986: 
January 3, February 20, February 28, March 3, March 6, March 10, March 11, April 2, April 
7 , April 8, April 14, and April 18. These discharges consisted of propionic acid from the 
propanil process, which was being initially brought on line at the time. The discharges 
possessed the characteristic of corrosivity, with pH of less than 2. 

As a result of these discharges (and other nonrelaled issues), the Arkansas Department of 
Pollution Control and Ecology issue a notice of violation to Cedar Chemical Company on 
December 19, 1986. These allegations led to a Consent Administrative Order; the current CAO 
confirms that Cedar Chemical is in full compliance with the previous CAO. 

Due to changes in management, Cedar Chemical is unable to locate data concerning these 1986 
discharges into the biological treatment system. Should any such information be discovered, it 
will be submitted in a timely manner . 
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APPENDIX D 
PREVIOUS SOIL INVESTIGATIONS 
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ECOLOGY AND ENVIRONMENT, INC. 
INVESTIGATION OF INACTIVE PONDS 
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ECOLOGY AND ENVIRONMENT, INC. , 

REGION VI 

-· MEMORANDUM 
~=-· r ... 

TO: Keith Bradley, Region VI RPO 

FR()t: Miles Bolton, Ground Water Hydrolog~~t ~..,· 

THRU: K. H. Malone, Jr., Region VI RPM ~ 

DATE : July ~9, 1986 

SUBJ: Sampling Mission Results from the Vertac-West Helena Site, 
West Helena, AR (AR 361) 
TOOl R06-8507-13 

INTRODUCTION 

FIT was tasked by the USEPA to conduct a sampling mission at the Vertac-West 
Helena site, West Helena, Arkansas, Figure 1. It was specifically requested 
that both surface and subsurface soil samples be collected at three inactive 
surface impoundments located along Vertac's northwestern boundary. It was 
agreed that three·sample stations would be established for each impoundment 
area. 

SITE DESCRIPTION AND HISTORY , 
On October 19, 1985, FIT members Miles Bolton, Weldon Day and Jeff Dubose 
met with site representative Joe Porter to discuss the following day's 
sampling mission and obtain additional site information. A SlJ1111ary of the 
site history follows: 

A man naned Kencade started operations at this site around 1970 
manufactoring methoxychlor. At that time, ponds were present where the 
inactive surface impoundments are now located. In 1972 the chemical plant 
was sold to Jerry Wi 11 iams who sold the plant to ANSEL 1 ater in 1972. In 
1973 the plant was again purchased by Jerry Williams. By 1973 the plant was 
known as Eagle River Chemical. The name was later changed to Vertac, Inc. 
The predominant chemicals manufactured in the past were dinitro herbicide 
and propanil. The major chemicals currently being manufactured are 
methymil, permethrin, sypermethrin. and a hydrocarbon polymer that is 
composed of kerosine and I son ax 132. Mr. Porter claims that the yell ow 
blocks scattered throughout the inactive portion of the site are whe~ ANSEL 
buried dinitro drums. 

The surface impoundments were created from the ponds around 1972-73 • 
Limestone was added to the narrow impoundment for the acid neutralization of 

...... 
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dichloromal ine and proprionic acid. The other two ponds were used as waste 
disposal. Wash water from Helena Chemical's (AR 1589} chemical formulation 
operations was also placed into the ponds. Helena Chemical stopped 
disposing of their wastes in the ponds around 1976-77. 

The ponds were ~·closed in 1978. T~· closure procedure consisted of pumping 
the water from the pond (the water was removed by Rollins} and the~placing a 
clay cap consisting of native soil and bentonite over the impoundments. An 
aerial photograph owned by Vertac indicates the narrow pond was 
approximately 2-4 feet deep and the other two ponds were approximately 5 to 
10 feet deep. 

SAMPLING RESULTS 

Nine surface and nine subsurface samples were collected by FIT members Miles 
Bolton, Weldon Day, Jeff Dubose, Thomas Lensing and Lloyd Collins on October 
20, 1985. Their locations are shown in Figure 3. The subsurface samples 
were collected using post hole diggers. Since the maximum depth obtainable 
with post hold diggers is about 5 feet, the samples were collected along the 
sides of the ponds to ensure penetrating the fill material used to cover the 
ponds. In all cases, the subsurface soi 1 samples were collected after a 
lithologic change in the soil profile was evident, indicating the subsurface 
samples consisted of non-fill material. 

Organic and inorganic laboratory results, field sample documents and 
photographs are attached to this report. The sample stations were lettered 
A through I. The number 1 was added as a suffix to each letter to indicate 
surface samples and the number 2 was added to indicate subsurface samples. 
Note in the laboratory results that organic samples from Stations Dl, G-2, 
Hl and I2 had to be analyzed as medium conentration samples by the 
laboratory. Table 1 summarizes the organic surface sample results and Table 
2 summarizes the organic subsurface sample results. These tables do not 
list any compound( that were flagged as being present in laboratory blanks, 
tentatively identified, or below detection 1 imits. Therefore, only those 
compounds positively identifie~ as being present in the samples are listed. 

The organic sample results indicate that the surface fill material for pond 
11 is more contaminated than the subsurface material, especially at Station 
B. The qpposite is true for ponds 2 and 3. Only pesticides were positively 
identified in the subsurface samples. 

In contrast to the organic results, the inorganic sample results do not 
indicate the presence of significant inorganic contamination. The lack of a 
background sample, however, makes it difficult to draw definite 
conclusions. 

CONCLUSIONS AND RECOMMENDATIONS 

It is evident from the sample ·results that the subsurface material is 
contaminated with pesticides and other organic compounds and the surface 
fill material is contaminated with pesticides. Since the surface fill 
material is contaminate; ~ith a variety of pesticides, the possibility that 
the contamination extends beyond the site boundaries should be considered. 
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Considering the area ' s dependence upon ground water, the FIT recommends that 
mon i tori ng we ll s be installed around the ponds to determine i f the ground 
water has been affected by the organic compounds. The proposed well 
~ ocations are shown in Figure 4. These locations would provide water 
quali ty and local h~raul ic grad i e?~ i nformati on. Currently, FIT 1 acks 
l ocal h~rogeolo9-ic i nformation for ::the area around the s i te. Therefore, 
the specific design of the wells wi,.f be dependent upon the acquisition of 
additional h~rogeologic information. 

If the EPA desires to determine whether or not the surface soil 
contamination extends beyond the fill material as a result of wind blown 
action or possible indiscriminate dl.ITiping, then the FIT reconmends that 
surface soil samples be collected outside of the pond area. The proposed 
locations are shown in the attached aerial photograph, Figure 5. Each 
sample would be a composite consisting of soil collected at the station and 
four other locations no more than 10 feet from the station. Based upon 
these results, a comprehensive sampling plan could be developed to 
accurately determine the extent of surface pesticide contamination • 

I 

" , 

---~- - - - - - - - J 
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Table 1. Organic surface soil resul ts from the Vertac-West Helena site 
~ (AR 361). Only results that were not flagged are shown. 

Concentrations are in parts per billion. 

I Station Al 81 C1 01 I Ell FII Gl I H1 Il j 
I I I I 4,4'-DOT 1,813 26 I 3o 1 341 25 I 
I I I I 

Methoxychlo~ 3,984 12,996 241 I I 1841 8171 221 444 
I I I I I Aldrin I 596.1 I I I I 37 
I I I I I Dieldrin I 1,120 I I I I 
I I I -,- I Chlordane I 3,563 I I I I 

~ 
I I I I I 4,4'-0DE I 421 I I I I 

I 

~ 
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Table 2. Organic surface soil results from the Vertac-West He lena si te 
(AR 361). Only results that were not flagged are shown • 
Concentrations are i n parts per billion . 

.. . 
. .. 

Station A2 62 cz .. 02 E2 F2 G2 

4,4'-DDT 22 

Methoxychlor 216 85,121 5,65<l 17,266 

Aldrin 1,073.6 

Chlordane 14, 36C 

1,2 Dichloroethane 190 

Phenol 1,80( 840 3, 10C 

Bi s(2-ethyl hexyl) phtha 1 ate 67C 290( 

1,2-dichlorobenzene 

Gamma-BHC 72.2 98. ~ 

Toluene 4,00( 

Ethyl benzene 

Chlorobenzene 

Total xylenes / 1, 70( 

2-hexanone 

I 

H2 12 

654,17S 

30,00C 

4,98C 

34,00C 16,00( 

28,000 

2,60C 

3,30( 180,00C 

75,00( 75,00( 

"J 
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QA/ QC 

· After reviewing the data obtained from samples taken at t he Vertac-West 
Helena fac ili ty the results are as fol lows: 

... . ,~ 

In the inorganic analys i s the spi1e recoveries for antimony (55%), l ead 
(65%) , selenilltl (0%), silver (60%) , · tin (17%) , manganese (34%) and arsenic 
(70% ) were below QC l imi t s. Any values reported for these metal s may be 
biased to the low s ide, and actual values may be hi gher than reported 
values. 

The duplicate analysis for calcit.m should be used cautiously. All other 
analysis for inorganics were satisfactory. 

For the organic analyss the surrogate recoveries for samples FC284, FC285, 
FC286 and FC287 were outside of QC 1 imits. These four samples were 
reextracted and reanalyzed, however the reanalysis was worse than the 
original analysis so the results from the original analysis was reported. 
Since the surrogates were out of QC limits both times, this may represent a 
real matrix interference in the samples andnota lab problem. 

For sanpl e FC2gl the % RPO for the volatiles were all outs ide QC 1 imits. 
Since this was a field rinsate blank the effect was probably minimal. 

For sample FC280 the% surrogate recoveries for all fractions were slightly 
above QC limits. Values reported for this sample may be higher than actual 
values • 

All compounds found in the lab blank were flagged with a B. 

The tuning and calibration analysis for these samples were satisfactory. 

The analysis of tnese samples show that each location had a variety of 
pesticides at varying concentrations. 

I 

"J 



ASE Nl.I4BER: ~-"'"'7 Ba..1.._ __ 
ITE NAME/CO~vertac. w_ Helen~ AR 161 

CONCENTRATIONS (ppm) 
EPA )amPle -wtJnbers 

RAMETER ~1FB341 ~1FB350 HFB342 MFB351 ~1BF343 ~tFB354 MFB344 jMFB355 ~FB345 

tr1x type SOIL SOIL SOIL SOIL sorr. ~OTT . CU\Tt lcnn l~on, 
tn1 ntn 3570 3690 3710 2760 '\'\?0 'l?L.n ?A7n I? 7 o;n t5·330 
t1mony I?Slo 
sen1c llR 6.3R 16R 4R 6 9R 17 AR ?no ?.?o '7 ?D 
r_! 1.111 111 84 144 110 90 :sn 1na ,Q IliA 
ryll1llft 
~ , tift 

't-un 13 100* 6650* 4700* 21 500* l'i ?OOfC ?'\ QOO* 1,:;. 1 nn~ I? 1 7 nnn11 D&i.lO* 
romltn 5.2 lo; !. 

balt 
pper 1 12 8 6 .1 7.5 A ? 7 F. 7 " '\ 

9 
on 10,500 10,400 8160 9530 9&&0 10 "no Q?~O ~'l'\0 1 1.00 

ld 7.8R 7.3R 9 .4R 5.9R 7 4R 6 AR F. '\R 11 1Q 7 7R 
~nes 1"" 6850 3950 2390 11,700 8550 12 500 8R'\O 11? '\00 ,1 QO 
1ganese 627R 444R 640R 500R 636R 579R 6*'1R it, '\QR ·~?R 

rcury 0.081 0.'038 0.095 0.067 0.079 0.050 0 057 b 019 :1.048 
:tel -·· 
tass1l111 4HJ 490 2.91 A28 
Ten fiJI 
lver 
fhn .542 4H.5 4{)':1 7 J '- 388 502 5&6 '734 !>50 
tll1llll . 
1 

• tllft 
lC t.n 32 l.l JZ 38 37 34 H '· '6 
sn1de U.)4K 0.52R ). 53R 
tt1on No. 41 

; 
A? R1 B2 C1 C2 Dl 02 1 

1ple IIJAC.tf'/E. I#At..n'/£ 11/AC.I/'IE /NAC.T1VE 1/JACIIV~ 1/ll+t..rt VII /lll+cn'IE INI',CII'/E IN Aero'~ 
st ton I}{ P~v)ll>- IMf>•OI/)- 1!1/'~""'b- I~ />#II Jib - 111 Poll II()- JIAfiVW/}- l'*f,wAJI>- 1/'f,.,IA/0- llf,.6i/N/)-

:at ton J'iEW!j ,<1£/Jf, ,.tt Et.ITj lfEwr; J+tl!wr1 
MEJIT. ~E. !II~ !olE !I~ AEIIr, . 

Alol~.rrl Alottrtt Air?!?. nt NDR_rtt J/oA.rH IJDA i-11 sovrH 5DV tf Sovnl 

PoJJb Po AID PtJJ/b foNO f't~ )/I> f'17AJ/) f>nJb PfiAJO poJ)D 
(StJb- (S118- ($118- (5118-

sv((FAc.£' Sll~rttU. 51/M=Itc.£ .s 11/t F~C£ J 

lnd1cates a value est 1mated or not re orted due to the p p resence o~ lnter~erence. 
iptke sample ·recovery ts not w1th1n control limits. 
tupltcate analysts 1s not w1th1n control 11m1ts. 

~FB356 ~1FB346 

~Oil SOil 
~Q?O 3000 

.oo f. I.D 

?? gg 

/,7n* 11 QOO* 

L9 6 2 
2 ?00 8670 

'\R 7.2R 
11\0 6no 
, 1 '\ R '\lQR 

) OR1 O,Of\7 

'RR '\7Q 

;22 1465 

34 33 
l.4R 0 60R 
E2 Fl 
IAIIICI/1/P 1/llrCr/Yii 
lf#fDIIND- lliflti.'Jb-
.41ENT, llf£1/f/ 
5ovnl S()tlrH 
f>OJI() fo ,IJ() 
Ksvs-
51/RF.+CE.. 

MIBIENT url't:llnmm 1. 

Western Eastern 
u.s .. 2. u.s. 2. 
~11 ~11 

58.000 33.000 
.47 .52 
5.5 ~ 4.8 
580 Z90 
0.68 0.55 

l l 
18.000 3.200 

41 JJ . 
1.1 5.9 

21 lJ 
21,000 14,000 

17 14 
7,800 2.300 
380 260 

0.046 0.081 
15 II 

.23 .JO - -
10,000 2.600 
9.1 7.7 
.90 .96 
70 43 
55 ~D 

l. va 1 ues obtained fr< 
•Element Concentrat ions 
Salls ana DEfier Surfact 
Mafer1a1s of (fie ~on£er 
mlnous Un1£ia S£aEes 1 , 

da£e<l 1984. O.S.G.S. 
0 Professlonal Pae!r 127 

2. Reference for East/ 
West D1v1s1on 1s the 
96 W longitudinal ltne 
which bisects Region VI 

10/31/85 



'SE Nli4BER: .81 
l TE NAME/ coo·"'I:·E ·: ... v,..e-r -t a-c-, """'w"'~"'.-Hel e na AR 3 61 

INORGANIC SOil fill YSIS StJ4MARY 

CONCENTRATIONS (ppm) 
EPA 5amp le Nunbers 

,RAHETER MFB357 MFB347 MFB358 MFB348 MFB359 MFB349 MFB360 

tr1x type C::nTT snn C::nTT cnTT cnTr lcnTr l.::nn 
un1nun /, ?t.n L.n?n 1.7Rn ?R1.n L.1Rn 11.1..1. n 1?01 n 
t1mony 
sentc I. 1.12 ;. no c;.Ro /, . Oo 7 I..D 'c;. OD 1.?0 
r11.111 tO'l 1 1 n 1 1 7 1 1 ;. 70 1 1 7 70 
ry111un ,. 

lift 
h:--.un 11. c:.nn* 1 1 1 nn* ?1.1n* ?c;. 1 00* '\0 '\00* I?? 1.nn• leu, ?nn• 
rom11111 7 Q c;. 1 1?R R c;. 17 1. 1;. ? 
balt_ 
pper l 1 1 R c;. 1 1 Q 0 0 L. 1? 
ln qcnn tn Rnn Q1.'\0 1n o;.nn R.t.'ln 11 Rnn lo;.~;.Rn 

ad f. 1 R A '1R q ?R f. l.R '1 1 R f. QR 14 AR 
]nest lll 71.?0 c;QL.n 11.Qn 11. '\00 1>1nn 11 1nn 11.7?0 
1ganese l.'\QR '1Q4R U?R f.'\OR 77l.R 70?R lt.A?R 
.•cury 0 07(]'_-·· ' 0 1 061 0.075 n nt.'\ n nAl. 0 ()70 0 nl.' 
:ltel 10 14 11 
tass1tn 823 277 736 975 "'11 
1en1ua 
lver 
11 U'R _6_2_7 628 568 597 594 642 532 
1111un . 
' 
·- illft 16 16 
tC 39 37 31 38 38 46 17 
sn1de 0 56R 
tt1on NO. F2 Gl G2 Hl H2 Tl 12 
1ple l.llttc. nv~ IJ/A C.(IVE /N/+C,rti/E INitcnVI. IJIAtTIVE I'JI+cnv~ 01/K.r/VE 
't ton l}j PD VAID- IMfrJVKb- JMI~fiiiD- 1,4iPDfiJJb- IMPtJtiNb- !~PoV.Vb /1'1/>tlvP /)-
:at ton 11/!wr, lltE.IITj .A-1 E.JJ r, /lfe~r 11~Nr1 1-tEt.Jr, ftENij 

fsCIIrtf WEST wesr ¥,1ii!5 t- W.e$r- WE.tJ.I v/E..Sr 
PoAJt> PON() PoAJt> f>o,.JO J'D.Vb . P""~ 

polllt> 

li Sv6- (Sci~- ~) Slid- (. s liS-
fS_vy~ce.) 151/~U. S 11 ~FACE..' !~ vAFitC.E..) 

mit cates a vaJ ue est 1mated or not re or ted due to the . . p p resence of interference. 
.pike sample recovery ts not within control 11mits. 
lupltcate analysts ts not within control 11mtts. 

lfiiBIENl F A:K;,G~OUIIIID 1 

Western Eastern 
u.s. 2. u.s. 2. 
SOli ~11 

58,000 33.000 
.41 .5Z 
5.5 4.8 
580 Z90 
0.68 0.55 

l 1 
18,000 3.200 

41 33 
7.1 5.9 
Zl 13 

Zl,OOO 14,000 
17 14 

7,800 Z,300 
380 Zf»O 

0.04ti 0.081 
1~ 11 

.23 .30 
- -

10,000 2,600 
9.1 7.7 
.90 .96 
70 43 
55 40 

l. values obtalned rrc 
•EleMent Concentratton! 
So11s ana Uf~er Surfacf 
Ra£ertals of Eh! ~on£er 
mlnous Onltia States•, 
aa£ea 19~. O.S.ItS. 

0 Professlonal Pa2!r I27 
2. Reference for EasE/ 
West DLv1s1on ts the 
96 w longitudinal line 
which bisects Region VI 

10/31/ 85 



- ·--·· . . .. , " 
ITE fWtE/cr· -.- v-e-rt--W-11 1 AR 361 • ac, e ena 

CONCEN IONS (ppb} 
EPA Sample Nl.lnbers 

~AHETER MFB352 t-1FB353 MFB361 

ttrt_~ type WATF.R WATER WATF.R 
l t1'111n~ 

1t 1mony 
·senfc 
1rfum 
·r y l11l.lft 
t<hh.n 
~lc 11.111 144* 168* 156* 
~ hn 
bTlt 
pper 
on 
ad 
gnes 1tn 
nganese 
rcury U,U)L U.UJL U.U4l 

ckel 
t_a~shn ..::: . 

1en1 t11 
lver 
dh.n J.ll J.l.l. J.l/ 

all1t11 
;1 

•lad1 til 
.. 
i ... e~e \. 

.: • 

• 
ttton No_. 
~le ~IAJSAIE. R.IJ/Strr&. IRI.VSATE 
1t ion BLMII< 8UI A/1( Bt..,AJK 
:at ton 

. . 

nc:ncates a value EStlmated or not re•orted due to the p p resence of 1nterference. 
.ptke sample recovery 1s not with1ng control 11m1ts. 
up11cate annalys1s is not w1th1n control limits. 

• Orf nk i ng Water Cr1te• 

Primary Sec on< 

50 
1000 

10 

50 
·;" 

1000 
300 

50 

50 
z 

10 
50 

5000 



..... 

-

4 
S 1 tr Hamr/ Coc:Jr v., rt .tc , W. Helena AR 0361 -·--

~t1/S1tf~ ~Jf/SitrE ~~:!~~E I Lit Ill( ·~j/1( 

Sample Statton Hum~rr and '1'-'/f'S' ltf~{ts •!,.,/,.,-
Locttlon 

Sc•n frac lion 
Comoound ~- /C hn 
£Pl 5lK'lt HUitlflf 
*TAU 
Hethvlenr Chloride VOAll 

ci11 VOA/1 
lien Erne voi/1 
llh-(2-ethvlh~w,;)\ ohchalar .. -1.811/1 
Odranr VOAh 

. it-;xia@ti,.;I .. v .. !o~ rt stioune VOA/1 
Acetone VOA/2 

-iil-n-octvl phthalate AIIN/1 
tt.!i:hiiXYC~ Put./1 
UrikiliiWn 2042 AIIN/3 

2056 ABN/) 
Unknown 2081 ABN/J 

. ·:? ••. 

. 

---
----

-1rtor 1 ly JSOT1 utant . 
2. Spr~lf N Hu•rdous Sut.suncr . 
). len!•trvrly Identified. 

FCl91 FC292 ·rc3oo 
VATI:K WATER WATER 

f5R ~A 

I~R ~A 

~~II 
flOJII I20JII 122011 

'•u 
1

t.7 Ill ltd Ill 
[q.,nll 

''"' lo_,.q 
!18.1 

'27.J 
l2.J 

v~ • Yo Itt II e 
ABN - Ac id 8ue/ Hrutral 
Put - Pestic ide 

: 

I 

-

. # 

Cur •r 4781 Concrntrat ion PP_b Pagr _1_ of .1._ 

' 

5 - The •n•Jyte found ~ the fj)- til Milt . 
J - lndlcetrs ., e\tl• •trd telut for tent•tltrly ldtnllrlrd C(JIIpo ~.:• 

ca~rounch found bt l ow detrc t I on ll•lt . 
P • PrPStnt In ur11olt . but not rroortrd bt l.t». 



• • 
T•ble fl: <JIGA'IJC ANALYS-IS S:Jf'...VY 

S• te Ntme/Code -.!£ill~I.!'J~!!.P-~U361 Cue Hutftber 4781 Concentr•t I on PP,.b Paget._ of 4_ 

Stmpl e Station Number ind 
LocatIon 

Sc•n Fr ac t ior 
C0111pound 'lo. /C Ius __ 
lPA :)AI't'Ll NUI'tilR 
~I! 

Hnhylene Chloride VOII./1 ·-
Ch l ororun• ~II 

llcnzcne f~l 

Tolul!n<! IYUI\/l 

1 1.1- .tril'hlnrnP fh;tn,. IYUI\/1 

L.':L ... . IYUI\f I 
'I... E(Jiy llic nzene fUI\11 

_ChI Clt'Obl'II£Cne fUI\, l 
'"Aceto ne lUI\ I I. 

IOIA l xy1ene,. lUI\{ I. 

2-hl'tAnonf' IUI\I I. 

.,_ .. IIIIIIH I 

Phf'nnl 111n1H 1 

1 2-tllrhlnr, nan• 1 

Rl•-(7-.. : hvh,.vul \ nhth~l• t• 
I"D"I' 

£ 6-nnT IP .. ..r/1 
£ t.-nnF" lp,.,. r 11 

M" t hnourhln r ., ll'.eA.tl.l 
l.tr • n ........ . -

IPest/1 
nl .. ltlrln !Pestll 

_Chlordan" 'Pe!lt /1 
C&JIIJil.:l-JIIIC (I :n.ta '"} Pestll 
ll"v~mM hJ..v.-1 nt r I• In wan• VOA/3 

_Mathnwuho>nY""" VOA/l 
lln~nn ... n 62 V0/1./) 
llnknn~Jn AlknnP ~"' VQA, ') 

llnknnwn Allranf' 263 VOA ') 

llnltnnwn Alluon• Ul VOA/l 
l.2-d1cltloro-l-nltrabf'n~f'nf' IIIN/J 

• llnlrnnwn AlltAnf' 1)10 .\BH/3 -Unk. ~a . : bo•vll~ •~ld 1518 ~Mill 
_llnj[_ nnlvn•u• ,.,,. aromatic: l'IJ/ ~liN/) 

lin~"""'" Alkane .... ll~l ~_&H[_J 

lin' "' '" Alc:ahal )JU ~BN/3 
llnknnvn A .. ln• 11'111 ~BN/) 

11 .. ~ ........ '""~ ~_BN}3 

llnlrnn~Jn )UIJ ~BN/3 
Un~.avn IC;Jcon .. _100'1 "IIN/J 
Unknown Alkane lbf/ ~BN/3 

~!!I!_ __ l.)'l fl ~BN/3 

.J..Ihk. SubsitJU.r!!~e 
<oUl 1\BN/) 

Ulll.nown AlkiiQ!: l UI.) \8N/) 

... .llnll'.ID!J1_/I.J.li !lll' -- 121 8 "BN/3 

~""-""-'•!.• ' ,.,. """'il known &e>ov "RN/'] 
k ·.:_C!J.J!!..nl'J_!S lie ld uo" 1\BN/3 

.~.!'."!1 ~~.1~ _ ___1941 fi8Nf) 
. ;>nor~ ly ""POll •Jt • nt. 

2. ':.pe r if ed Haurdous SYtJstance. 
l. Tell~•l•vel y Identified. 

-

AI 11.2 Ill 112 Cl 2 Dl p2 lEI E2 Fl F2 

lrczso fC289 fQ81 FC290 FC2112 FC29"l FC281 .,C294 wr"tt. '"r7Qo; '"r'A"' FC296 
~lJ. __ SOIL I SOIL SOIL son ~OIL snn San SaiL :nt· 

~-
SOIL 

!L..__ 1011 1211 12211 911 :711 114011 tl611 12111 lo;Oa ... 1611 
78 78 611 1711 711 'II . 84011 ~II llOII 711 
l..L__ 7J)_ 84011 iA_ f..! 

1>.1 
7J - 7J 

1190 

1411 )J l5011 c28 11211 _12.11. 

-459J 465J 465J 36J 05J I4HJ 2078J 
800 840 
05J 

670 900 0.5J 475J 
1813 26 2 30 l:u. 

1421 
3984 lll6 12 991i 24 1 04.6J 106.8J 5 121 !)9.6J ll4J ll84 5659 

596.1 lU/J.6 
11120 ~o_. , .. 122. 8J 
fJ:II>J 1 ·u.n ,, , . ~8.J 

92JII JIJII .J"IIJII 1-'UJII l<oJII 14_.1! ~II_UJII l!lOJII ti\_D_J_B J6JII ..,n•• 
'JJ lOOJ L'l 

l!IUUJ 
~UVJ 

14J 
~J 

'>!()J . 14_20J 380J ~50J 

J'.jOJ_ f'JIIUJ '- 50J 
IUUUJ 

IUUJ liJUJ •60J 
llJUJ fiJUJ 190J 
ll JUJ ' JUJ OOJ 20J 
[l'JUJ flbUUJ lllOOJ 

[liUUJ 
l~UUJ IIIUUJ 

fliiUJ i.B.OJ ~60J 

fOlUJ 400J I) OJ 

1'\nn1 !40J 

lJll\ l 

ls.tlU 
1nnn --- · 
11001 1700J 

40J 

.__ -- 5 - TM •n•l yte 
700J 

v~ - Yo at 11e S fOund 1n tne Ull llltnk. 
ABN - At ld Bue/Ne ulr a I 
Pest - Pesticide 

J • Indicates ., estl1utfd ulUI! for tentatively Identified c011pour>\! > 
tOIIJ'OUndl found below detec tion I hilt. 

P - Pr•sent •n s""ole. but not reoortfd h lab . 

• 

~ 

' 



• • hble II : !J!GA'fiC AN~l YSJS S:.J{'WY 
St te Name/ Code ~.!.s.__I!:_ J~e..!_e_ne AR 0 361 Cue IM!be~ ...::4.:...78""'1,__ __ P1ge ..z._ of_,_ 

AI 112 81 82 Cl C2 Dl 02 El E2 F'l F'2 
Stmpl t Stet ton NIM'Iber and 
locU ion 

Se~n Frtet i o~ 

COMpound Ho, /Chss 
tl'X" ~~l'f'U. NUI'tiER F'C'lll't FC,Ao Fr,. rr290 lrc282 IFC29J IFC2111 FC,06 i~iti [,.., . .,ac ......... 'rr'>DL 

ft'TRIX SOIL SOH c:n11 11:1\tt lc:ntt !c:nn [SOIL [SOIL SOIL : c:nu "nr c:nt ' .............. 1993 AIIN/ 3 4)0J 
llnl.ftftUft All.an a 'nn' 1\lll'f/.J 250J ... ·- ·- "'" 

1\lll'f/.J 700J 

""""''Uft 214~ ARN/l SlOJ 
- ,-~,-i ARN/"\ IIIOOJ 

n ........ _ 

'"'"" .... -/, llOOJ 
\.... ' Unknown Al.-ohn l '"'"'ll A8N/l II OOJ 

-

llnlt . CArboxvlt r .tr t ,.rt 17.,, .ti!N/1 
Unknown 1401 ARN/1 

Unk. Substituted lle nzene1412 AIIN/1 

' ... ~ \.. ; 

' 

-
f--.--

---
- ------.-.. 

- ----
f-·- - ------

-:---,.,.TOn ty Po Jl";jf.,nt. 
z. ~e~ i r ~ Hazardou~ Su~stance . 

) . len~a t l¥ely !dent tr i ed. 

-

Y~ - Yo Hilt - --
ABN - At ld B.!~e/lleutral 

Pest- Pesticide 

- --- . ·- -·· -- - -

. 

-

I "•tltJ' 

' 

! - Tne enelyte s round n the fi01iT anY. 
J - lndlettes ., estl .. lt~ \'llue for tentdlvely Identified cOllpoll'~• 

CCJIIJCundS found be!ow de teet I on IIIII It . 
P • PrPsent tn s""ole . but 'lOt reoorttd b'l l ab. 

• 



• 
Gl C:2 Ill 

S1111pl t St ttl on Humbtr and 
loc it I on 

Sc.n Frtct l or 
(Qinpound No. /Ch~!_ 
lPA Sli:FI'[[ liu!i!ER FC286 FC297 ill87 
~Jill~ .Sllll. __ ill.~._ LsQl_L_ 
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CHEMISTS 
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CONSUL TAHTS 
PUNNE"a 

SORRELLS RESEARCH WPCF • 
LABORATORY AND FIELD SERVICES 

1002 STANTON ROAD 

UTTL£ ROCK, ARKANSAS 7220t 

Aor1l ~1 , 1988 

(501) 562-8139 

Mr . Jc~ Fcrte~ . Erv:ronmantal Eng1neer 
Cedar Chem1cal Corporat1on 

• 

• 

F.O. Be:, 2749 
West Helena AR 7~390 

pc . s~rf2CE :mcoun~mo~t Samcling an~ ~nal ~ SlS 

Dear Mr • For-"Cc-r: 

Enclosed plea se find addendum .1 •. 2 • revision page, page 
25a along with maintenance information for the Cedar 
Chem1cal Project. 

Replace the revision page and 1nsert other pages (11 .1, 
11 . 2 ) ~allowing page 11 of vour Project Report. 

Insert page 25a follow1ng page 25 in our Qual1ty Assurance 
Plan and add the append1ces Prev entive Maintenance 
1nformation following the end of the QAP . 

It has been a pleasure to wor~ with you on th1s project . 

/:;:;;1~£ 
~. E. ~' M. S . , Consult1ng Chemist 

Pres1dent , Sorrells Research Assoc1ates, Inc . 

ALIIO 1. 4 

k ES tlsm 

enclosures 
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SCOPE OF PROJECT 

Cedar Chemical Corporation at West Helena, Arkansas operates a 

biological treatment system consisting of three surface 

impoundments operated in series with respect to flow. 

This proJect was designed to sample and analyze all sludges, 

sediments, and liquids in the biological treatment system and to 

make a determination pursuant to 40 CFR Part 262.11 whether such 

materials are hazardous wastes. 

Sampling and analysis was carried out by Sorrells Research 

Associates, Inc. as reported herein . 
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TABLE I ANALYTICAL PARAMETERS 

GENERAL PARAMETERS 
Alkalinity 

Flashpoint 

COD 

Total Solids 

Total Suspended Solids 

Total Volatile Solids 
Ammonia-Nitrogen 
Nitrate-Nitrogen 
Sulfate 

Sulfide 
Sulfite 
Cyanide 
Chloride 
Arsenic 

Pho~phorus, Total 
Total Organic Carbon 
Total Organic Halogen 

Field Temperature 
Field pH 

PERSONNEL - SORRELLS RESEARCH 
FIELD SUPERVISOR - C. A. SORRELLS 
FIELD BIOLOGIST M. G. MARTIN 
CONSULTING CHEMIST - K. E. SORRELLS 

OBSERVERS - CEDAR CHEMICAL CORPORATION 
ENVIRONMENTAL ENGINEER - JOE E. PORTER 

METALS 
Aluminum 

Cadmium 

Chromium 

Mercury 

ORGANIC 
Ethylene Dichloride 

Methyl Isobutyl Ketone 
Mesityl Oxide 
Toluene 
Xylene 

l5ophorone 
Dimethyl Acetamide 

3,4-0ichloroaniline 
Propanil 

Phenol ( ~) 

LICENSED OPERATOR I ENVIRONMENTAL ANALYST - DALE KUMMER 

- 4 -
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SAMPLING PLAN 

A. Field Planning 

As previously stated, the biological treatment system 
consists of thrQe surface impoundments operated in series with 
respect to flow. The initial pond, known herein as the 
equalization pond receives influent from the plant area through 
an API separator. 

The effluent point lies at almost maximum distance obtainable 
dia~onally. Therefore, four bottom samples points, 1 throu~h 4, 
at approximately even intervals between the influent and the 
effluent were selected to represent gradient of influent 
contamination. 

This pond has a retention time of approximately two months. One 
sample point at the exit point was selected to adequately 
represent the pond's contents, Point No.S. 

Point No. S was selected for field replicate sampling, and for 
split sampling with Cedar Chemical Corporation. 

The aeration basin operation design is that of a complete mix 
system. An aqueous sample representing the mix, Point No. b, and 
a return sludge sample, No. 7, were selected to adequately 
represent the physical and chemical content of the extended 
aeration basin. 

The Polish Pond is the final impoundment prior to discharge to 
the Mississippi River. Entry and exit points are almost 
diagonally opposite in the rectangular impoundment. A bottom 
Sample Point, No. a, from the entry side was selected to 
indicate settled solids from the clarifier overflow. Bottom 
Sample Point No. 9 close to the exit was selected to most closely 
indicate that contacting effluent to the river. 

Point No. 9 was sel~cted for field replicate sampling for bottom 
sediment samples • 

- 6 -
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SAMPLING PLAN 

B. Field Equipment. (See Method Documention Section for 
Laboratory Equipment.) 

SPECIAL COLLECTION REQUIREMENTS 

1. Bottom samples were collected using 12 feet 
length, 1" diameter PVC pipe in e~tension sections. 
A detachable rectangul•r open-mouth cont•iner 
attached to the end was used to collect bottom 
sediments, and, after thorough rinsing, w•ter 
samples. 

2. 

FIELD MEASUREMENTS 

A YSI Model 35 Meter was used to measure 
conductivity, as well as sample temperature. 

A Cole-Parmer Model 5850 pH/Ion/Temp Meter was 
used to measure sample pH • 

CONTAINERS AND PRESERVATION 

3. For GLC e~tractables samples, the Wheaton Amber 
Borosilicate glass liter bottles with 
teflon-liner caps were used. 

1-Chem Research EPA protocol 40-ml, septum-capped 
vials were used to collect duplicate s•mples for GLC 
purgeables. 

Samples for TOC were collected in 4 oz amber 
borosilicate glass bottles with septum-lined caps • 

- 7 -
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SAMPLING PLAN 

B. Field Equipment. (See Method Documention Section for 
Laboratory Equipment.) 

4. 

(Continued from preceding page) 

Bottom sediment samples were collected in the 
corresponding (as cited here) wide-mouth container 
in every case. 

The Nalgene LPE 500 ml and/or 1000 ml containers 
were used for samples for metals analysis, and 
preserved with nitric acid to pH less than 2. 

Samples for cyanide analysis were collected in 
Nalgene 500 ml or 1000 ml bottles and preserved 
with NaOH to pH greater than 12, and cooled to 
4 .C with crushed ice. 

Water samples for solids and other inorganic 
analysis such as sulfate and chloride were collected 
in half-gallon polyethylene bottles. 

SAMPLE TAGGING AND CHAIN OF CUSTODY 

Waterproof tags or labels for sampl• marking. 
These were made out by C. A. Sorrells, as he kept 
the permanent field log, and fastened securely to 
each sample container, as the samples were 
collected and preserved . 

- 8 -
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SAMPLING PLAN 

Section C 

C. Sampling Procedure: A minimum number of trained persons are to 
be involved in sample collection and handling. For this 
project, the samplers were K. E. Sorrells, M. S., C. A. 
Sorrells, and M. G. Martin. Observers were J. E. Porter and 
Dale Kummer. 

1. Distances along the ponds edges were measured for 
representative sampling points. These were selected by K. 
E. Sorrells, determined by pacing. 

2. Bottom samples were collected by M. G. Martin using a 12 
foot length, 1" diameter PVC pipe as an extension, with a 
rectangular open-mouth container attached to the end, 
in order to scrape up the bottom sediments. Bottom 
samples were collected from the equalization pond and from 
the final pond. These are rectangular in shape, with 
sloping sides, a total depth of b to 8 feet, and 
considerable freeboard. Bottom sample depths were 
approximately 4 feet • 

3. The sampling device was rinsed before and after each sample 
was taken, per Quality Assurance/Quality Control (QA/QC) 
procedures, Section 6~ Paragraph D, Sorrells Research 
Associates Quality Assurance plan (submitted as an attach­
ment. (SRA QAP). 

Bottom sediments from successive scrapings at a 
sample point were combined and gently mixed in order to 
insure both the homogeneity and the integrity of the 
sample. This was accomplished by K. E. Sorrells, who also 
filled EPA vials for volatiles analysis. 

4. Field duplicates were taken for two of the nine sites, per 
QA/QC procedures, (SRA QAP) 

5. Field blanks were provided by the laboratory, in accordance 
with QA/QC proceduresp (SRA QAP). Field blanks 
were provided to document absence of contamination or 
introduction of extraneous-origin analytes or 
interferences . 

- 9 -
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b. The followin9 information was recorded o n t he sample tag or 
label. 

S i te number: 
Date: T i me: 
Name of Col l e c tor: 
Preservati on Used: 
Analysis Required: 

Thi s work was accompl i shed b y C . A. Sorrells, who a l so 
prov ided the proper preservation for eac h sample, accord i ng 
to r equired analysi s for the respective aliquots b y 
con tainer. 

7. A hard-covered bound F i eld Book was used to r•cord the 
same data as was listed on the sample ta9, plus shoreline 
distance from a known starting point. Thi5 lo9 was kept 
by C. A. Sorrells. 

8. Samples were pr•served by immediately by chilling the 
s ample jar in a durable ice chest with crushed ice. 

9. Chain of Custody Forms were completed. See copy in 
Section 9, Page • 

10. Samples were tr•nsported immediately by Sorrell5 Research 
Associates, Inc. to the laboratory in Littl• Rock Arkansas 
for Analysis . 

- 10 -
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April 15, 1988 

Mr . Joe Porter, Environmental Engineer 
Cedar Chemical Corporation 
P .O. Box 2749 
West Helena AR 72390 

RE : Surface Impoundment Sampling and Analysis 

Dear Mr. Porter: 

Attached please find final report on the Cedar Chemical 
Project . We appreciate your patronage. 

Thank you for this opportunity to provide Laboratory 
Services. 

Yours truly, 

K.~ _;;/7:;;5·. Consulting Chemist 

4.cAI1#~ 
President, Sorrells Research Associates, Inc. 

AW01.4lsm 

- 11 -

_____________ ___ ___; 



• 

• 

• 

ADDENDUM 

DISCUSSION OF REPORTING UNITS: Throughout th1s repor~ a nalvte s 1n 
WATER samples are reported in milligrams per liter <mg/l1ter>, t hat 1n 
weight per volume, approx imately equivalent to parts per million, w1th 
the e xception. of course, of measurements where other un1ts are 
appropr1ate, such as Degrees Celsius, pH units, units of Speclfic 
Conductance, and so forth. 

In accordance with accepted professional practice and current 
engineering practice, throughout this report anal ytes In SEDIMENT 
samples are reported 1n milligrams per kilogram <mg /kg ) , which lS 
oa~ts c~r millia~ . The rational basis for thiS d!stinct1on lS ~~~t 
a l1quots o~ scl1ds. sem1solids, sl urr1es, sl udges, soils. and 
s ediments a re measured out by we1ght of sample. 

It also should be clearly understood that this reporting prac t i =e 
refers to the analyte concentrat1on in the sample as collected: that 
LS on a wet weight as is basis; no other basis is implied . For 
purposes of comparison the Total Solids is reported for each sample . 

Tne d1iierence between the Total Solids reported and 100 per~en~ is 
the Loss on Drying . <Oven Dried Basis. This is a Standard Methods 
procedure. ) 

With these distinctions clearly stated, throughout this report, 
Alkalinity has been reported as Calcium Carbonate <CaC03>, either in 
mg/liter 1n water samples, or mg/kg 1n sediment samples. In either 
case the mg or parts refers to the alkal1nity EXPRESSED as Calc1um 
Carbonate per liter / per kg/per million SAMPLE, as the case may be . 

-11-.1-
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ADDENDUM 

DISCUSSION OF METHODOLOGY: Organ1c analytes e x tracted from water and 
sed1ment samples from th1s proJect were analv=ed by Gas Chromatography 
- Mass Spectrometry. CGC-MS> Descriptions of equ1pment, methods, 
detect1on lim1ts, personnel, dates and times of beg1nn1ng spec1f1c 
sample analysis, results of repl1cate determinations and 1llustrations 
are included in the appropr1ate sections of this report. 

Uodates to the general Quallty Assurance Plan COAP) with appropriate 
~oppend1ces for references are incl uded w1 t h the current rev is1on of 
th1s project report . 
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Cedar Chemical Coqxraticn 
P.O. Ebx 2749 
lest Helena, ~ 72390 

TAB...E GA-l 
Gener•l ~al ysis 

Attn: Mr. Joe Porter, Enviro••ental Engineer 

Re: 8553.001 ~ Date R&ceived: January 15, 1993 

Date Aep:Jrted : Mart:h 14' 1988 

SJrface Irnpa.rldment satt1lling and ..,-,alysis. Ebttom ~le fron south Cornet' of 
equalizaticn pend located 25 feet northeast of influent pipe. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Mic~l G. Miilrtin iilt 1110 toJrs 
Central Standard Tin-e (CST). ~ by Joe E. Porter and Dale Kumer. 

Field p; 
Alkalinity 
Total s..tspended Sol ids 
Total Volatile Solids 
Total Solids 

~ia-Ni trcgen 
Chloride 
a:D 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Phosph:rus 
roc 
Field Specific Oonductance 

Sulfiilte 
Sulfite 
9.Jlfide 
Temperature 

Arsenic 
Aluminum 
Cadmi.lMTI 
Chr"onium 
Lead 
Mercury 

LNITS 

units 
~/kg as O:C03 

~11<9 
~/Kg 

~/Kq 

~/Kg 

~/Kg 

"'1/Kg 
"'1/Kg 
Celsius 

"'1/Kg 
"'1/Kg 
"'1/Kg 
~IKQ 

MicroS/em 

Reviewed by: K. E. Sorrells, M.S. 

- 13 -

7.34 
470 

6,3'20 
2,390 

8,720 +- 810 

36.81 
198 

3,410 
o.ca:~ 

~tive 

0.028 
0 

32.8 
341.5 +- 7.0 

~ 

-

38.5 
25 

2.36 
~-~ 

0.92 
87.4 

0.013 
0.364 

0.24 
0.0428 

r-j [ C: ) (Initials) 
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Cedar Chemical Corpor-a tic:n 
P.O. Ek>x Z749 
West He lena, M 7Z590 

TAELE GA-2 
Ganer~l ANalysis 

Attn: Mr. Joe Porter, Erw ircnren tA 1 EnQ inea-

Re: 8553.002 c:::Em Date Received: January 15, 1900 

Date Reporl:.ed : March 14' 1988 

Surface Impo.n::irrent sampling and analysis. Equalizatic:n Pcrld Ek>ttan ~le 1:/J feet 

northoes t of SCJ.Jth corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin ~t 1145 hours CST. 
Cb.;erved by Joe E. Porter and Dale Kl.m'ner. 

Field p-1 
Alkalinity 
Total SJspended Solids 
Total Volatile Solids 
Tot.l Solids 

Amcnia-Ni trogen 
Olloride 
aD 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total PtDsphon.Js 
roc 
Field Specific CcrdJctance 

9.Jlfate 
9.Jlfite 
9.Jlfide 
Temperature 

Arsenic 
Aluminum 
Cadmium 
Chromium 
Lead 
Mercury 

l.J'IITS 

units 
f't;}/kg as ~3 
f't;}/Kg 

6.~ 

522 
2,700 
2,(8) 

4,790 +- 8) 
f'tii/KQ 
f'tii/KQ 

f'tii/Kg 
f't;}/Kg 
~/Kg 

f'tii/Kg 
Celsius 

M:]/Kg 
~/Kg 

M:J/Kg 
f'tii/Kg 
MicroS/em 

I"Q/Kg 
r-Q/Kg 
M:]/1<9 
I"Q/Kg 
r-Q/Kg 
r-Q/Kg 

36.68 
191 

2,690 
0 .~ 

tale - A'nbient to YJ * 

0.674 
0 

'2!9.9 
281.9 +- 15.0 

000 

'S! 
40 

6.04 
4.5 

0.30 
32.5 

0.007 
0.139 
0.125 

0.0293 

** 1\b flash observed betWf2E!rl ambient temperature and 1:/J Oegr""eei Celsius. 

R£r.liewed by : K. E. Sorrells, M.S. v~ Initials) 

- 14 -
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• 

• 

Cedar Ctemical Corporatia1 
P.O. Ebx 2749 
West He 1 ena, ~ 7"'Z599 

TAB.....E GA-3 
Gllrwral A-la 1 ysis 

Attn : Mr. Joe Porl:sr, 8wir o ••• 1 tal Erqi.r"leef" 

Re: 8553.003 CEIR Oa te RIE!cei vad: January 15, 1988 

Date Report&d: Man:h 14, 1900 

9-!rface I~t ~linQ and .,alysitt. ~lizatia"l Ptrld fbttan ~le loc:ated 125 

feet norttwes t of east corTlet"'. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin •t 1207 tuJrs CST. 

Cbserved by Joe E. Porter ..-.d Dale l<um'er. 

LNITS 

Field ~ 1..11its 6.83 

Alkalinity f'g/kg as OC03 4'56 

Total SUspended Solids ~/Kg 
3,110 

Total Volatile Solids riiJIK9 1,420 

Total Solids M;IK9 3,545 +- 95 

~ia-Ni trogen ~/Kg 
32.03 

Oller ide ~/Kg 
130 

ClD Mg/Kg 1,710 

ey.,ide Mg/Kg 0.019 

Fl~int CelttiU5 ~tive 

Nitr•te M;IKQ 0.513 

Nitrite Mg/Kg 0 

Total Ptosphorus ~/Kg 
33.4 

TOC ~/Kg 182.7 +- 6.4 

Field Specific Conductance l'ticn:::S/cm 890 

SUlfate Mg/Kg 49.~ 

9.Jl fite fiil/Kg JO 

9.Jl fide ~/Kg 
2.82 

Temperature Celsius 6.0 

Ar-senic ~/Kg 
0.38 

Aluminum ~/Kg 
23.1 

Cadmium r't3/Kg 0.007 

Chranium l"g/Kg 0.106 

Lead ~/Kg 
0.116 

Mercury ~/Kg 
0.0129 

Reviewed by: K. E. Sorrells, M.S. [~(Initials) 

- 15 -



• 

• 

• 

Cedar D-em.ic•l Corp:raticn 
P. 0. &:lx 'Z749 
West He lena, ~ 7Z390 

Attn: Mr. Joe Porter, Etwiru••••t.l Engineer 

Re: 8553.004 c:e:m Data RRc:ei......,: J.ruary 1~, 1988 

Oa te Reported: March 14' 1988 

Surface Impo..ndment ~li.ng and ~lysis. Equalizaticn Pond &Jttan ~1• lcx:ated 100 

feet sout:h.es t of north corner. 

Collected by: K. E. Sorrvlls I Cecil A. Sorrells I Michael G. Miartin at 1255 I'DJrs CST. 

(bserved by Joe E. Porter and ~le Kn.mner. 

Field ~ 
Alkalinity 
Total 9-!spended Solids 
Toul Volatile Solids 
Total Solids 

~i~itrogen 

Chloride 
aD 
Cy¥~ide 

Flashpoint 

Nitrate 
Nitrite 
Total Pl-osphJrus 
TOC 
Field Specific Conductance 

9.11 fate 
9.Jlfite 
9.11 fide 
T~ature 

Arsenic 
Ali..Mninum 
Cadmium 
Chromii..Wn 
Lead 
l"'en:ury 

LNITS 

Lnits 
~/kg as CAC03 
~/Kg 

~11<9 

~11<9 

~/Kg 

~/Kg 

~/Kg 

~11<9 
Celsius 

f't1/Kg 
~11<9 
~~~ 

~/Kg 

Micn:Sicm 

~11<9 
f'"giKg 
f'"g/~ 

f'"g/Kg 
f'\:11Kg 
~/Kg 

Reviewed by: K. E. Sorrells, M.S. 

- 16 -

6.58 
446 

2,790 
1,~ 

3,485 +- 55 

27.:38 
2Z3 

1,220 
o.oce 

Negative 

O.o:s7 
0 

24.9 
230.6 +- 18.0 

890 

44.5 
30 
42 

5.8 

0.43 
35.6 

0.011 
0.266 

0.21 
0.043 

~tials) 



• 

• 

• 

Ced.v Chemic~l Corpor~tia'l 
P.O. &:ll< 2749 
West He 1 ena, ~ 7Z390 

Attn: Mr. Joe Porter, Enviro••••t.al Engineer 

Date Allceived: Jan.JarY 15, 1988 

Date Report.ed: March 14, 1900 

Surface Imposldment ~ling and ~lysis. ~lizatia'l Pend W.ter Sample lcx:ated m 
northeast side 160 feet nort.hoest of east COI""ner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. 1"\ilrtin at 1230 tn.Jrs CST· 
Observed by Joe E. Porter and Dale Kn..mner. 

Field p-i 
Alkalinity 
Total Suspended Solids 
Total Volatile Solids 
Total Solids 

~i~-flli trogen 
Chloride 
aD 
Cyanide 
Flashpoint 

Nitrate 
Nitrite 
Total Phospt-orus 
TOC 
Field Specific Oonductance 

Sulfate 
9.Jlfite 
9.Jl fide 
Temperature 

Arsenic 
Aluminl.Mn 
Cadmium 
Chronil.Mn 
Lead 
Mercury 

~ITS 

U1its 
r'g/1 as~ 
r'g/Liter 
~/Liter 

~/Liter 

~/Liter 

~/Lit..­

~/Lit..­

~/Liter 

Celsius 

~/Liter 

~/Liter 

~/Liter 

~/Liter 

MicroS/em 

~/Lit:ar 

~/Liter 

~/Litltr 

Celsius 

tog/Liter 
tog/Liter 
~/Liter 

~/Liter 

~/Liter 

~/Liter 

Reviewed by: K. E. Sorrells, M.S. 

- 17 -

6.69 
324 

50 
2W 

1,050 +- 140 

Zl.f¥7 
193 
400 

0.012 
~tivv 

0.028 
0 

9.23 
77.6 +- 2.9 

720 

70.7!1 
30 

O.b51 
6.0 

O.'Zl 
0.343 
0.003 

< 0.003 
< 0.01 
0.0011 

-.~ (Initial•) 



• 

• 

• 

Cedar Oenic:al Corlxraticn 
p . 0 . Ek:))( 2749 
West He 1 en a, M 7Z590 

TAB..E GA-5 
Ganeral A'lalysis 

Attn: Mr. Joe Porta, Envira••••t..l Engi.neer 

Re: 8553.005b ~ 
Field Replicate 

Date Feported: March 14, 1988 

SJdace Impc::1Xldlrent ~li~ .nd oanalysis. EqualizatiCTI Ptnd Water Sample lcx:ated a1 

northeast side 160 feet nort.t'wi!st of east corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1230 hi::Juni CST. 
Observed by Joe E. Porter Mld O.le Krumer. 

Field ~ 
Alkalinity 
Total Suspended Solidti 
Total Volatile Solids 
Total Solids 

Atm::nia-+ti tr-cgen 
01loride 
em 
Cy.wlide 
Flas~int 

Nitrate 
Nitrite 
Tota 1 Pt"'Osptorus 
TOC 
Field Specific: Conductance 

9.Jl fate 
9.Jlfite 
9.Jlfide 
Temperat::ure 

Arsenic: 
Aluminun 
Cadmium 
Chromium 
Lead 
Mercury 

LNITS 

Lrlits 
1-g/1 as o:co3 
~/Liter 

~/Liter 

~/Liter 

~/Liter 

~/Liter 

P"g /Li t.er 
P"g/Liter 
Celsius 

~/Liter 

~/Li~ 

~/Liter 

~/Liter 

1'1ic:n:6/ em 

~/Liter 

P"g/Liter 
l't;I/Li t.er 
Celsius 

P"g/Lit.r 
P"g ILi t.er 
~/Liter 

t'"g/Liter 
log/Liter 
t'"g/Liter 

Reviewed by: K. E. Sorrells, M.S. 

- 18 -

6.72 
336 

67.3 
200 

l,<XX> +- 00 

24.69 
171 
671 

0.017 
~tive 

0.023 
0 

9.23 
83.4 +- 0.82 

700 

72.13 
30 

0.61 
5.~ 

0.2b 
0.343 
0.003 

< 0.003 
0.017 

< 0.0005 

~~) (Initials) 



• 

• 

• 

Cedar Chemic•l c.or-p::r•tiO'l 
P.O. Box Z749 
West He 1 ena, ~ 7ZS90 

TAB...£ GA-7 
General ~lysis 

Attn: !'Y. Joe Porter, Envito••ental Engineer 

D.ate Received: J.-oary 15, 1900 

Date Reported: March 14, 1988 

SJr-iace I~t sampling and .analysis. Water sample from discharge pipe fran 

Aer atiO'l Ptnd . 

Collected by: K. E. Sorrells I Ceci 1 A. Sorrells I Michael G. I"Yrtin •t 1320 tnJrs CST. 

~ by Joe E. Porter and D.ale Krumler. 

LNITS 

Field ~ units 8.25 

Alk•linity ~/1 .s CPC03 3,<XX> 

Total SJspended Sol ids r-t;JILiter ":R7 

Total Vbl•tile Solids ~/Lit&H"" 3,080 

Tot.l Sol ids f't;J/Li ter 15,7"::1J +- 1~ 

Amlcni~ trogen ~/Liter 305.2 

Chloride ~!Liter 2,b40 

CXD ~!Liter 2,~ 

Cyanide ~!Lit.er 0.045 

Fl.whpoint Celsil5 * ~tivv 
Nitr•te ~/Liter 0.003 

Nitrite ~/Liter 
0 

Toul Phospt-on.rs ~/Liter 19 

TtC ~/Liter 646.2 +- 24.0 

Field Specific Ccnduc t.ance Micrd:3/cm 11,000 

9Jlf•te ~/Lit.er 2,270 

&Jlfite f't;J/Li t.er 55 

9Jlfide ~/Liblr 0.112 

Tamper•ture CelsiU5 2.2 

Arsenic ~!Liter 0.83 

Aluminun ~/Liter 2.05 

Cadmiun ~!Liter 0.012 

Chromium ~/Liter 
O.Cfl 

Lead ~/Liter 0.180 

~ry ~/Liter 0 . 0013 

* Sinc;le flash at 104 (F) but will not sustain canbusticn at standard 
temperature and pressure. 40 CFR(2b1.21(2)) 

ij! 
Reviewed by: K. E. Sorrells, M.S. ~c:::--3 (Initials) 
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• 

• 

• 

CedM" Chemic~l Corporaticn 
p .0. 9::1)( 2749 
West He lena, ~ TZ390 

Attn: Mr. Joe Por-ter, Enviro••••t.l Erqineer 

Fe: 8553.007 ~ 0. te Received: January 15, 1 9Ee 

Oa te Reported: March 14, 19a3 

Surface I~t sampling and analysis. Recycled ~ludge wmple fran Aer~ticn Po-d 

clarifier. 

Collected by: Joe Porter I Dale ~ at 1300 h::urs CST. 

~ YlE l..J\11 TS 

Field ~ ISlits 7.84 

Alkalinity ~/kg as OC03 1200 

Total SUspended Solids ~/Kg 8,000 

Total Volatile Solids ~/Kg 8,190 

Total Sol ids r-t;J/Kg 23,150 +-50 

~ia-Ni trogen Mg!KQ 137 

Chloride Mg!Kg S72 

aD Mg/Kg 2,~ 

Cyanide r-t;J/1<9 0.065 

Fl~~int Cel.-ius ** NE!Qativw 

Nitr~te Mgll<.g 0.014 

Nitrite ~IKg 0 

Total PhJsptorus ~/K9 
49.6 

TOC "'1/l<.g 1148 +- 24.0 

Field Specific Ccnductance Micrc:S/cm 11,500 

SJlfate Mg/Kg 2,720 

Sulfite ~/Kg ~ 

SJlfide ~/Kg 8.16 

Temper•turv C.ltiiUS 6.2 

Arsenic ~/Kg 1.275 

Alunirun ~IKg 36.3 

cadmium r-t;J!Kg 0.023 

Oronium ~/Kg 
0.559 

Lead "'1/K.g 0.$::5 

Mercury ~/Kg 0.0179 

** r-.b flash observed between .wnbient temperature Olf'ld YJ Degrees Celsius. 

Reviewed by: K. E. Sorrells, M.S. 

-20-
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• 

• 

Cedar Chemical Corp:lratiO"\ 
P .0. Box Z749 
West He lena , M 72390 

TAB...£ GA-9 
Gener.d ~al ysis 

Attn : Mr. Joe Porter, Envi r a ••e • ta 1 Engineer 

Date Recei ved: Jaruary 15, 19EB 

Date Repor ted: March 14, 1988 

Surface Impoundment sampl i ng and analysi s . Bottom Sediment Sample located 25 feet 

northeast o f west corner of Pol i sh Pend. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1340 to.Jrs CST. 

(bserved by Joe E. Porter and Dale Kn..mner. 

~ITS 

Field ~ units 7.01 

Alkalinity M:;J i kg as ~03 522 

Total Suspended Solids f"t11Kg 3,390 

Total Volatile Solids f"t11Kg 734 

Total Solids l"giKg 3,920 +- 590 

~ia-Ni trogen l"g/Kg 24.8 

Chloride Mg/Kg 446 

em Mgll<g 4,a::x> 

Cy~ide Mg/Kg 0.005 

Flas~int Cel&ius ~tive 

Nitrate MgiKg 0.79 

Nitrite Mg/Kg 0 

Total Phosptcn.ts Mg/Kg 2B 

TOC Mg/Kg 81.35 +- 3.9 

Field Specific Calduc: tcn:e Micn:Sicm 1,900 

9..11 fate Mg/Kg ~ 

9.Jlfite Mg/Kg 25 

9.Jlfide Mg/Kg 0.951 

Temperature Celsius 4.5 

Arsenic Mgi Kg 0.96 

Aluminun Mg/Kg 19.2 

Cadmium Mg/Kg 0.004 

Oranium Mgi Kg 0.125 

Lead M:;JI Kg 0.14 

Mercury MgiKg 0.0014 

U r.b flash observed between .mbient temperature and YJ Degrees Celsius. 

Reviewed by: K. E. Sorrells, M.S. r&J' "i (Initials) 
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• 

• 

• 

Cedar Chemica 1 Corpor-a ticn 
P .0. Box 2749 
West Helena, ~ 77390 

Attn: Mr. Joe Porter, Enviru••••~l Engineer 

Re: BS53.009a eLm Date Reo!i vs:S: January 1S, 1988 

Date Reported: March 14, 1988 

Surface lmpo.Jndment sampling and analysis. B:ltton Sediment Sample lcx:ated 1.25 feet 
northeast of so.Jth c(JI""''"ler of Polish Pald. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1405 h:Lirs CST. 

Observed by Joe E. Porter ..nd Dale KI'"UIY'Iller. 

Field ?-I 
Alkalinity 
Total Suspended Solids 
Total Volatile Solids 
Total Solids 

~ia-Ni. trogen 
Chloride 
CCI) 

Cyanide 
Fla~int 

Nitrate 
Nitrite 
Total Pt-ospt-orus 
TOC 
Field Specific Conductance 

9.Jlfate 
9.Jlfi te 
9.Jlfide 
Temperature 

Arsenic 
Aluminum 
Cadmium 
Chr"onium 
Lead 
Mercury 

~ITS 

units 
M;Jikg as CPC03 
M;J/Kg 
J'glt<g 
l't;;)/Kg 

"911<9 
r'g/Kg 
f'g/Kg 
"9/Kg 
Celsius 

f'g/Kg 
"91Kg 
f'g/Kg 
f'g/Kg 
Micn:£/cm 

f'g/Kg 
J'giKg 
f'g/Kg 
f'giKg 
M;J/Kg 
f'g/Kg 

6.83 
590 

4,250 +- 210 
1,270 

7,000 +- 210 

31.19 
99b 

1,000 
0.013 

* ~tiW! 
0 . 115 

0 
13.3 

213.62 +- S.9 
1,350 

195 
30 

4.92 
3.9 

0.35 
11.8 

< 0.003 
0.061 
0.093 

0.0069 

* Single flash at 104 (F) but will not sustain cornt:Jl5ticn at standard 
temperature and pressure. 40 CFR(261.21(2)) 

Reviewed by: K. E. Sorrells, M.S. ~ / ) <Initial<») 
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• 

• 

Cedar Chemical Corporaticn 
P.O. Box Z749 
West He 1 en a, M -rz::590 

TAB..£ GA-11 
GE!rwral ~lysis 

Attn: l"'r. Joe Porter, Erwira•ce1tal EnQi.naer 

Re: 8553.009b ~ 
Field Replicate 

Oatil Recei vS!d: January 15, 1993 

Date Reported: March 14, 1988 

Surface Impo.rldment sanpling iW'ld oinalysis. &rt.t.c:m Sediment Sample locat.&d 125 feet 

northeast of scuth corner of Polish Pond. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1405 t-ours CST. 
OJserved by Joe E. Porter and Dale Kn.mner. 

l..J\IITS 

Field p; ll1i ts 6.94 

Alkalinity f'tJ/kg as OC03 5EB 

Total Suspended Sol ids f'tJ/Kg 6,560 

Total Volatile Solids ~/Kg 2,020 

Total 5ol ids ~It<; 7,360 +- 140 

~i~trogen ~/Kg 28.5 

Chloride ~/Kg 963 

aJ) f'tJ/Kg 3,730 

Cyanide ~/Kg 0.011 

Flashpoint Celsius * NegtiltiVR 

Nitrate ~/Kg 0.416 

Nitrite ~/Kg 0 

Total Pt-osphon.Js f'g/Kg Z2 

TOC ~/Kg 224.0 +- 19.1 

Field Specific: Calduc:tanc:e Mic:n:S/c:m 1,320 

Sulfate ~/Kg 199 

Sulfite ~/Kg 30 

9.Jlfide ~/Kg ~.19 

T~rature Cel5iUS 2.~ 

Arsenic: ro-g/Kg 0.35 

Aluminum ftJ/Kg 13.6 

Cadmium f'\:;J/Kg < 0.003 

Chrunium f'\:;J/Kg 0.061 

Lead ro-g/Kg 0.075 

Mercury ro-g/Kg 0.0045 

* Single "flash at 104 (F) but will not sustain c:anb.Jsticn at standanj 
temperature and pressure. 40 CFR(261.21(2)) 

Reviewed by: K. E. Sorrells, M.S. 

......-.:;;;. 
( ~) (Initials) 
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Cedar O'en.ical Corporati01 
P .0. Box 'Z749 
West Helena, M 7Z390 

TAB.£ OA-1 
Clr'ganic ~lysis 

Attn: Mr. Joe Ptrt:er, Envito••e•t.l Engineer 

Re: 8553.001 c::Em Date Received: Jiii"Uary 15, 1988 

Date Reported: March 14, 19EJ3 

Surface I~t sampling iiOd analysis. Bottom Sample from SCl.Jth CQr"Tler of 
equalizati01 pend lo:ated 25 feet nortt-east of influent pipe. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Milrtin at 1110 tDurs CSD. 

Observed by Joe E. Porter iiOd Dale ~<ulmer. 

~YTE LNITS FO..ND 

Ethylene Dichloride J"g/Kg 0.0031 

Methyl Isot:utyl Kettne J"g/Kg < 0.01 

Mesi tyl Oxide f'lg/Kg < 0.01 

Toluene r'g/Kg 0.046 

o-Xylene ~/Kg 0.0112 

m-Xylene ~/Kg 0.0044 

~Xylene ~/Kg o.oo:R 

I s;opt-ora"le ~/Kg 0.948 

Dime thy 1 ~etamide ~/Kg < 0.01 

3,4-Dichloroaniline ~/Kg o.1n 

Propanil ~/Kg < 0.01 

Phenol M:J/Kg < 0.01 

Total Organic Halide M:J/Kg 3.14 

Reviewed by: K. E. Sorrells, M.S. tff!_ ] (Initials) 
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• 

• 

Cedar D-emical Corporatic:n 
P.O. &:>x Z749 
West !-elena, ~ 7Z390 

TAB..E ~2 
Organic ~1 ysis 

Attn: Mr. Joe Porter, Enviro••1111•tial Engi.n&er 

Re: 8553.002 ~ Date Aece i ved : Jan.JarY 1 S, 19EI3 

Date Reported: Man:h 14, 1900 

Surf ac:e Impo.ndmen t samp 1 ing and analysis. Equa 1 iza tic:n Ptnd &:>ttom Sample located t:1J 

feet nortty.,est of scuth cOf"'Tler. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin &t 1145 t-o.Jrs CST . 
Cbser"ved by Joe E. Porter and Oa 1 e K.t...mrer. 

~YTE l.J'IIITS 

Ethylene Dichloride 1"\'.1 / Kg 0.0049 

Methy 1 I sob.Jty 1 Ketene 1"\'.1/Kg < 0.01 

Mesi ty 1 Oxide 1"\'.1 /Kg < 0.01 

Toluene 1"\'.1/Kg 0.024 

o-Xylene l"t11Kg 0.0064 

m-XylWll! l"t11Kg 0.0025 

p-Xylene ~/Kg 0.0029 

I sopt-orcrle ~/Kg 1.32 

Dimethyl Acetcwn:ide ~/Kg < 0.01 

3,4-Dichloroaniline ~/Kg O.'Z76 

Propanil ~/Kg < 0.01 

PI"Enol ~/Kg < 0.01 

Total Organic Halide ~/Kg 0.781 

Reviewed by: K. E. Sorrells, M.S • 
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• 

• 

Cedar D-enical Corporati0"1 
P.O. lklx 2749 
~t Helena, ~ 77390 

TAELE ~3 
trganic ~1 ysis 

Attn : Mr. Joe Porter, Erw irt:rYI'Ef'l tal Engineer 

FE: 8553.003 c::Em Date Received: January 15, 1988 

Date Reported: Man::h 14, 19£:13 

Surface Impoundn-ent sampling and analysis. Equalizati0"1 Pa'ld Bottom ~le lcx:ated 125 
feet north-est of east cor-ner. 

Collected by: K. E. Sorrells 1 Cecil A. Sorrells I Michael G. Martin •t 1207 h::J.Jrs CST. 
Observed by Joe E. Porter and Dale KL.mner. 

~YTE LNITS 

Ethylene Dichloride t"q/Kg 0.0034 

Methyl Isobutyl Ket0"1e t"q/Kg < 0.01 

Mesi tyl D><ide l"'q/Kg < 0.01 

Toluene t"q/Kg 0.017 

o-Xylene ~/Kg 0.0062 

m-Xylene ~/Kg 0.0014 

p-Xylene ~/Kg < 0.0005 

I sopt-on::r~e ~/Kg 1.06 

Dimethyl ketam.i.de ~/Kg < 0.01 

3,4-Dichloroaniline ~/Kg 0.253 

Prop.¥-lil ~/Kg < 0.01 

Phenol ~/Kg < 0.01 

Total Organic Halide I"\; /Kg 0.5Z2 

Reviewed by: K. E. Sorrells, M.S. 
r ::;(, 
~ (Initials) 
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• 

Cedar D-Emic~l Corp:raticn 
P . 0. Ebx 2749 
West He 1 en a, ~ 7Z590 

Attn: Mr. Joe Porter, Envit u •nental Erginaer 

Re: 8'553. 004 c::e:m ~te Received: J.roary 15, 1988 

Date Reported: Man:h 14, 1993 

Surface Impo.ndment sampling and analysis. Equalizaticn Pt::nd Ebttan ~le located 100 
feet sc:utrwest of north ccrner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1255 h:urs CST. 
Observed by Joe E. Por-ter and Dale Kurmer. 

~YTE LNITS 

Ethylene Dichloride f't;:j/Kg 0.0030 
Methyl lsotutyl Ketene f't;:j/Kg < 0.01 

Mesi tyl Oxide f'\JIKg < 0.01 

Toluene ~/Kg 0.016 

o-Xylerw l"t111<9 0.0122 

m-XylEnR i"t1/Kg O.OO'Zl 

p-Xylene ~11<9 0.002 

I sopt-on:::ne ~/Kg 1.12 

Dimli!thy 1 Acetamide ~11<9 < 0.01 
3,4-Dichlonoaniline ~/Kg 0.238 
Propanil ~/Kg < 0.01 

Phenol ~/Kg < 0.01 

Total Organic Halide ~/Kg 0.405 

Reviewed by: K. E. Sorrells, M.S. 
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Cedar Chenu.cal Corporabcn 
P .0. Box 7:749 
West .-e 1 ena, M 7Z590 

Attn: Mr. Joe Porter, Erwira••e•t.l Engineer 

O.te Received: January 15, 1988 

Date Rep::>rted: ~h 14, 19Ea 

Surface Impo.sldment sampling and analysis. Equalizaticr~ Pa1d Water ~1• located cr1 

northeast side 160 feet north.oest of east corner. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin -.t 1..Z30 ~ CST· 
Observed by Joe E. Porter and DalR l<unner. 

~YTE LNITS 

Ethylene Dichloride 1"\:;}IKg 
Methyl Isobutyl Ketene I"\:;} /Kg 
Mesityl Oxide t'QIKg 
Toluene t"Q11<9 

o-Xylerw ~IKQ 

m-Xylene ~/Kg 

p-Xylene ~/Kg 

Isophora1e ~/Kg 

Dimethy 1 Aceta'I'ILde ~/Kg 

3,4-DichloroanilLne ~/Kg 

Propiln.ll ~/Kg 

Phenol ~/Kg 

Total c:Jr-Qanic Hal ide ~/Kg 

Reviewed by: K. E. Sorntl hi, M.S • 

-'z:l-

0.0033 
< 0.01 
< 0.01 
0.016 

0.0011 
O.cxx:R 
0.0013 

1.38 

< 0.01 
0.206 

< 0.01 
< 0.01 
0.484 

.,.;--. 

[~(Initial&) 
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Cedar O'enical Corporaticn 
P .0. lbx 'Z749 
West He 1 ena, M "7Z599 

Attn: Mr. Joe Porl:er t Envit CUIEiltd Engineer 

Re: B553.005b CEm Oat& RRceivwd: January 15, 19el3 

Date Reported: March 14' 1988 

Surface I~t ~ling and analy-sis. Equalizatia1 Ptrld Woater ~le located en 
nor-theast side 160 feet northoest of east cOI""T"TeI"". 

Collected by: K. E. Serre 11 s I Cec i 1 A. Serre 11 s I Michae 1 G. Martin at 1230 t-ours CST. 
Observed by Joe E. Porl:.er and Dale Kurmer. 

~YTE li'JITS 

Ethylene Dichloride ~/Kg 0.0034 
Methyl lsob.Jtyl Ketcrle ~/Kg < 0.01 
Mesi tyl Oxide ~/Kg < 0.01 

Toluene ~/Kg 0.015 

o-Xylene ~/Kg 0.0005 
m-Xylen& ~/Kg O.OCJCR 

~Xylene ~/Kg 0.0014 
Isoproraw ~/Kg 1.39 

Di~Tethy 1 Acetamide ~/Kg < 0.01 
3,4-Dichloroaniline f'\;/Kg 0.23'9 
Propanil f'\;/KQ < 0.01 
Phenol ~/Kg < 0.01 

Total Organic Halide f'\;/Kg 0.551 

Revia..ed by: K. E. Sorrells, M.S. ~] (Initials) 
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Cedar 01emical Corporaticn 
p .o. Sox Z749 
West He lena, M 7Z:590 

TAB-E ~7 
()r-ganic AMI 1 ysis 

Attn: Mr. Joe Porter, Envit o ••• •toll Engineer 

Re: BS53. 006 c::Em 

Date Reported: March 14, 1900 

Surface I~t sampling M1d .analysis. ~ter Sample fran disch;vge pipe fran 
Aer-at icn PI:J"ld • 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Micl'laltl G. Martin at 1320 tcurs CST . 
Observed by Joe E. Porter and Dalv l<urmer. 

~YTE ~ITS 

Ethylene Dichloride t"Q/Kg < 0.0002 
Me thy 1 1 sob.Jty 1 Ketene t"Q/Kg < 0.01 
Mesityl Oxide t"Q/Kg < 0.01 
Toluene ~/Kg 0.003 

o-Xylene ~/Kg 0.0376 
m-Xylane ~/Kg 0.0062 
p-Xylene l"g/Kg 0.0077 
I sopt-or-O"'le l"g/Kg 0.074 

Dime thy 1 Acetamide l"g/Kg < 0.01 
3,4-Dichloroaniline f't1/Kg 0.8 
Propanil f't1/Kg 0.03'5 
Phenol ~IKg < 0.01 
Total Organic Halide t1;J/K9 0.404 

Reviewed by: K. E. Sorrells, M.S • 
/-

[ L <Initials) 
6==--' 

- 31 -



• 

• 

• 

Cedar Ct-emical Corporatial 
P .0. lk>x 'Z749 
West He lena, ~ 7Z590 

Attn: Mr. Joe Porter, Eiwiruwne11tal Engineer 

Re: 8553.007 ~ Date Received: January 15, 1993 

Date Reported: Man::h 14, 1988 

Surface Impo..ndment sampling Mld M'alysis. Recycled sludge sample from Aeratial Pt:nd 

clarifier. 

Collected by: Joe Porter I Dale ~ at 13CX> hours CST. 

~YTE LNITS 

Ethylene Dichloride f"q/Kg 0.006 
Methyl Isorutyl KetO"le f"q/Kg < 0.01 
Mesi tyl Oxide ~/Kg < 0.01 
Toluene ~/Kg 0.004 

o-Xylene ~ll<g 0.0494 
m-Xylene ~/Kg 0.~ 

p-Xylene ~/Kg O.cn:1 

lsopt"orue ~ll<g 0.094 

Dimethyl Acetamide ~/Kg < 0.01 

3,4-Dichloroaniline ~/Kg 1.47 

Propanil ~ll<g O.O"Sl 

Pt-e1ol !"g/Kg < 0.01 

Total ~ic Halide ~/Kg 1.01 

Reviewed by: K. E. Sorrells, M.S. [,p.. ) (Initials) 
'-
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Cedar Ctenical Corporatic:n 
P.O. Be)( 2749 
West He lena, ~ 7Z590 

Attn: Mr. Joe Porter, Enviro••ent.l Engineer 

Ale: 8553.008 c:e:m O.te Received: January 15, 1993 

Date Reported: March 14, 1988 

5..1rlace IlnfX'..ll1dnent sampling and analysis. Bottom Sedi ment ~le lcx:ated 25 feet 
nortreast of west corner- of Polish Ptnd. 

Collected by: K. E. Sor-n?lls I Cecil A. Sorrells I Michael G. Martin at 1340 t-ours CST. 
Cbserved by Joe E. Porter and Dale Kumner. 

~YTE l..NITS 

Ethylene Dichloride ~/Kg < 0.0002 
Methyl Isob..&tyl KetO"le ~/Kg < 0.01 
Mesityl Oxide ~/Kg < 0.01 
Toluene ~/Kg 0.026 

o-Xylenv ~/Kg 0.0017 
m-Xylenv ~/Kg 0.015 
p-Xylene ~/Kg 0.0054 
I sopt-oro1e ~11<9 0.049 

Dilnethyl Ac:et.ru.de ~/Kg < 0.01 
3,4-Dichloroaniline ~/Kg 0.094 
PropoM'lil ~/Kg < 0.01 
Pt-enol ~11<9 < 0.01 
Total Organic Halide ~/Kg 0.553 

Reviewed by: K. E. Sorrells, M.S • 
/ " 

(~e---Ll (Initials) 
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Ced~r Ct-emical Corporati.on 
P .0. &:lx 2749 
West 1-e 1 ena, flA 7Z590 

Attn: Mr. Joe Port:er, Envi ta••e•ta1 Engineer 

Re: B553.()()9a CEm Date Received: January 15, 1983 

Date Reported: Man::::h 14, 19EI3 

Surf ace Impo..n:jmen t sampll.ng and ana 1 ysi s. Ebttcm Sed ii1'EI1t Silmp le 1oca ted 125 feet 
northeast of sa.Jth comer of Po1l.sh Pa"ld. 

Collected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1405 ~rs CST. 
Cbserved by Joe E. Porter Mld Dale KLmner. 

~YTE LNITS 

Ethylene Dichloride ~/Kg O.CX'X)b 
Methyl Isob.Jtyl Ketene ~/Kg < 0.01 
Mesityl Oxide ~/Kg < 0.01 
Toluene ~/Kg 0.003 

o-Xylaw ~/Kg < O.<XX>5 
m-Xylene ~/Kg 0.0069 
p-Xylene r'g/Kg 0.0016 
I sopt-oro-.e 1-g/Kg 0.111 

Dinethyl ketanide f't;J/Kg < 0.01 
3,4-Dichloroaniline f't;J/Kg 0.078 
Propanil f't;J/Kg < 0.01 
Phenol r'g/Kg < 0.01 
Total Organic Halide r'g/Kg O.?Tb 

Reviewed by: K. E. Sorrells, M.S. / h I(_ , (Initials) 
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Cedar- Ct-emica 1 Corpor-a ticn 
P .0 . Ebx 2749 
West HE? 1 ena, ~ 72390 

TAB...£ ~11 
Organic ~lysis 

Attn : Mr. J oe Por-ter, Envir o IIT'e •tal Engineer 

Re: 8553.009b ~ Date Rece i V&d: JilnUary 1~, 1988 

Date Reported: March 14, 1988 

Surf ace I mpcll.6"ldlren t samp 1 ing and .na 1 ysi s. Ebt tan Sedi mB'l t ~ 1 e lex:: a ted 125 feet 
northeast o f scuth C Ot"T'ler of Polish Ptrld. 

Col lected by: K. E. Sorrells I Cecil A. Sorrells I Michael G. Martin at 1405 to.Jrs CST. 
Observed by Joe E. Per-tilt'" and Da 1 e KL.mner. 

~YTE l..NITS 

Ethylene Dic hloride !"t3/ Kg 0.0059 
Methyl Isob.Jty l Ketene ~/Kg < 0.01 
Mesityl Oxide rog/Kg < 0.01 
Toluene rog/Kg 0.002 

crXylene roglt<tJ < 0.()()()5 
nrXylene t'\:JIK9 0.00~ 

p-Xylene ~IK9 < 0.()()()5 
Isophorcne ~/Kg 0.054 

Oilrethy 1 Acetamide ~ll<tJ < 0.01 
3,4- 0ichloroaniline ~/Kg 0.078 
Propanil f't;JIK9 < 0.01 
Pt-enol ~/Kg < 0.01 
Total Organic Halide ~/Kg 0.193 

Reviewed by: K. E. Sorrells, M.S. ( g.L_J (Initials) 
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CALIBRATION TABLE EDIT Re¥ 3.1.1 31·"-t-86 

Calibration Table : DATA:C£DAR.Q 

R,.t T 111e PU Si~al o-cr ~t n9ful lvl Reepfact f\- Type Part Ill .... 

•1m1 \6 "-.&6 456.00.., ze.oo 2 7.14\e-6 •ISTO l 4,4'0ibrNOOC 
28.00 3 S.949e-S 
ze.ee t s. 9t0e-6 
20.00 s 6.001.-6 
ze.ee 4 S.863e-6 

11.466 17 ..... 161.00 a.a 9.9071>00 s 9.936e-6 1 Propan i J 
1&.00 4 9.929.-6 
15.90 3 8.2See-6 
29.00 2 e.ssws 
40.fle t 6. t39e·6 

1 t. 467 18 11ua Zl9.00 ,., 0.06790 ~ 6'3.~.-6 t PtJ 3 
1&.00 4 63.69.-6 
1s.ee 3 63.47.-6 
ze.oe 2 69.99.-6 
48.00 1 47.14.-5 

==e• aa.&a , .._ .. , . . . · . ... 
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SAMPLE IDENTIFICATION 

LABORATORY NUMBER 

8553.001 
Bottom Sample from south corner of equalization pond located 25 
feet northeast of influent pipe. 

B553.002 
Equalization Pond Bottom Sample 60 feet northw•st of south 
corner. 

8553.003 
Equalization Pond Bottom Sample located 125 feet northwest of 
east corner. 

B553.004 
Equalization Pond Bottom Sample located 100 feet southwest of 
north corner. 

B553.005a 
Equalization Pond Water Sample located on northeast side 160 feet 
northwest of east corner . 

B553.005b 
Equalization Pond Water Sample located on northeast side 160 feet 
northwest of east corner. 

B553.006 
Water sample from discharge pipe fro m Aeration Pond. F"4;1eJ F.P. 

B553.007 
Recycled sludge sample from Aeration Pond clarifier. 

B553.008 
Bottom Sediment Sample located 25 feet northeast of west corner 
of Polish Pond. 

B553.009a 
Bottom Sediment Sample located 125 feet northeast of south corner 
of Polish Pond. 

B553.009b 
Bottom Sediment Sample located 125 feet northeast of south corner 
of Polish Pond • 
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6tner1l An•lysis S...•ry 

MALYTE 15Sl.OOl 002 003 004 005A 0058 

• fitl4 Rtplitltts 
eg/kg 191k9 eg/kg .,,t, eg/1 tg/ 1 

fitld pH 7.14 6.~ 6.8l 6.51 6.69 6.72 

Alk11i1ity 470 522 4S6 446 324 336 

Tot1l Stspttdtd Soli4s 6320 2100 3110 2790 50 67.3 

Tot1l Yol•tilt Solids 2:HO 2080 1420 1S60 260 200 

Tohl Solids 8720 4110 3545 3485 1050 1000 

Alloni1·litrogtn 36.11 36.68 32.03 27.38 27.87 24.69 

thloridt 191 191 136 123 l4Jl 171 

COD 1410 2"0 1710 1220 406 671 -
Cy1nidt .029 .005 .019 .008 .012 .017 

Fhshpoint liES IIE6 IE& liE& ME& •rs 

tlitrih .028 .674 .511 .037 .028 .021 

• litritt 0 0 0 0 0 0 

Tohl Phosphorn 32.1 29.9 33.4 24.9 9.23 9.23 

Tot 341.5 211.9 182.7 230.6 77.6 83.4 

Fitld Spttific tonduct~nct 850 BOO m 190 720 700 

Sulfltt 38.5 31 49.75 44.5 70.75 72.13 

Su1 fitt 25 40 lO lO lO lO 

Sulfidt 2.36 6.04 2.82 42 .651 .61 

Fitld THptrlturt 5.5 4.5 ' 5.8 ' 5.5 

Ar~tt~ic .t2 .3 .38 .43 .27 .26 

Aluinu 17.4 32.5 23.1 35.6 .343 .343 

~dtiva .013 .007 .007 .011 .003 .003 

Chroaiu1 .364 .1n .106 .266 < 0.003 < 0.001 

lud .24 .125 .116 .21 < 0.01 .017 

• lltrcury .0428 .0293 .0129 .043 .0011 < 0.0005 

I SJII6LE FLASH AT 104 (FI IUT lULl IIOT SUSTAII COftBUSTIOII AT STMDARD TEftPWT\JIE 
AIID PRESSlJIE. 40 CFR(261.21(21 

U •o FLASH OBSERVED BETIIEE. AIIBIEJIT TEftPE11AT\JRE MD 110 DE&REE CELCJUS 



&Htnl Anilysis Suaury 

..j) 
r/ ,\ 5.,\.d 

• HAUTE 006 007 008 009A 0091 
Fitld Rtplicitts 

ag/1 ""' e~~lkq ag/kq eg/kg 

Fitld pH 8.25 7.14 7.01 6.83 lt.94 

Alhlinity 3000 1200 522 590 588 

Tot1l Suspendtd Solids 597 1000 3310 4nG 
·~ 

Tot1l Yolitilt Solids 3080 8190 734 . 1270 2020 

Tohl Solids 157SO 231SO 3920 7000 7lll0 

Ataoni•-llitrottn 365.2 137 24.8 31.18 28.5 

Chloridt 2640 872 446 986 963 

COD 2"0 28SO 4800 1000 lno 

Cy1nidt .045 .065 .005 .013 .011 11)"-y c.J!/1..4\~ ~ ~"SP so\ 1 J~ fie.~~ 1 
(' 

F hshpoint • M£6 .. II£S .. 11£6 t liES a liES Po' ,.ll F..,l.s 1='1~~~ I,. o~ I'Js 

IIi tr1tt .083 .014 .79 .115 .41ft 
'J{, I. ~ I (<1) ""pl,v5 uS<> 

1 

• IIi tr itt 0 0 0 0 0 

Totd Pbospborvs 19 49.6 28 13.3 22 

TOC 646.2 1148 81.35 213.62 224 

Fitld Sptcific Conduct~nct 11000 usoo 1900 uso 1320 

Sulhtt 2270 2720 550 195 199 

Sulfih 55 55 25 30 lO 

Sulf idt .112 8.16 .951 4.92 5.19 

Fitld Tteptriturt 2.2 6.2 4.5 3.9 2.5 

Arstnic .83 1.275 .96 .l$ .35 

Alueinae 2.05 36.3 19.2 11.8 13.6 

CldliUI .012 .023 .004 ( 0.003 ( 0.003 

Chroeiue .09 .559 .125 .061 .061 

Lud .186 .S83 .14 .093 .075 

• fttrcury .0013 .0179 .0014 .00lt9 .0045 

t SIII&LE FLASH AT 104 (fl IUT lULL IIOT SUSTAIII COitUSTIO. AT STMDAAD TEIIPERATURE 
AIID PRESSIME. 40 CFR(261.21(2) 

U 110 FLASH OBSERVED IETIIEEII MJIEMT TEfiPERATIM£ MD 60 DEGREES C£LSJUS 



Orq•n1c Morhhttt SuM•ry 

• AIW.TT£ DATE TINE S.D.a ~~~3 .001 002 003 004 00~ 00~ 

Hours Fitld Rtplic•t" 
C.S.l. aq/kg .. /tg aqltg ICJ!kq .. ,, 14) /1 

Et~y1tnt Oicbloridt 2/8 14)0 31 .0031 .0049 .00l4 .0036 .OOll .0034 

Rttbyl lso~tyl lttoot 3110 1825 7l ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Rtsityl Oaidt 1110 Jan 21 ( 0.01 ( 0.01 < 0.01 ( 0.01 ( 0.01 ( 0.01 

Tolutnt 1126 1620 41 .046 .024 .017 .016 .016 .ou 

o-Iyltnt 1126 1620 .000~ .0112 .0064 .0062 .0122 .0011 .0005 

a-lyltllt 1126 1620 .0001 .0044 .0025 .0014 .0027 .0009 .0009 

p-lyltllt 1126 1620 .0003 .002' .002' < .0005 .002 .0013 .0014 

lsophoront 3/10 1825 1.51 .Cf48 1.32 1.06 1.12 1.38 1.39 

Diatthyl Actt•aidt 3/10 IBn 14 1 ( 0.01 < 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

3,4-Dichloroanilint 3/10 1825 .51 .177 .276 .253 .238 .206 .239 

• Prop1nil 3/10 1825 2.51 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Pllnol 3/10 1125 71 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Tot•l Ort••ic Rllidt 2/22 "40 111 1.14 .781 .522 .U5 .484 .551 

s.t prtct4int t1~lt for S1tplt Poi1t Dtscription 

Iotts: All 10rt J~Yf ,.rtoratd ~y l. E. Sorrtlls, ft.S. tJttpt tbit 
tJtncti011s ud coocntntions for txtncttd sJeplts perforM ~y 
ft. 6. ftJrtin. All 6C-ftS .ork ptrforet4 ~y llttrn•l St1nd1rd ~nti-
t•tion. D1tt .ad Tilts Jbovt rtprtsttt tht bf1innint of fin•l 
~uJntit•tivt &lt Jnd/or &e-ftS .art. Tilt colun llbtltd S.l.e 
rtprtStnts tht prtcidon of tilt Httraiutions u tht shnd1rd 
dtviJtion of tilt 11111 of rtplicJtt s11plts, tither IS 1 of tbt ltlft 
SOittitts tn01a Js tilt Cotfficitnt of YJriJtion, or, •htrt eo 1 sitn is 
sholtn, tht prtcisioo is txprtsStd u coocffttntie~~~ for 1011 ltvel 
, .. pits. All Coacttlr•tiOfts 1rt taprtsstd in "/kt for slu4tt 
s.ap1ts 1 •ad i• .. /liter for ••ttr 11tp1ts. I 

) 

I .. 
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Org1nic Mortshttt Su111ry 

• MIALYTE lATE TIRE S.t.a 006 007 001 OOft OOtl 
Hours Fitl4 Rtplic•tts 
c.o.T 1911 19Ht 19/tg .. ,t, .. ,.,, 

Ethylene Dichloride 2/8 1UO 31 < .0002 .006 < 0.0002 .0006 .0059 

fttthyl Isobutyl Kttont 3/10 1125 71 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

ftts1ty l D11dt 3/10 1825 21 < 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

folutnt 1/26 1620 41 . 003 .004 .026 .003 .002 

o-lyltAI 1126 1620 .0005 .0376 .0494 .0017 < .0005 ( .0005 

a-lyltnt 1126 1620 .0001 .0062 .0035 .015 .0069 .0075 

p-ly lent 1126 1620 .0003 .0077 .009 .0054 .0016 < .0005 

lsophoront 3/10 1825 1.51 .074 .OCJ4 .049 .Ill .054 

Ditethyl Actt11ide l/10 1825 14 1 ( 0.01 < 0.01 ( 0.01 ( 0.01 ( 0.01 

3,4-Dichloro•nilint 3/10 1825 .51 .8 1.47 .094 .078 .078 

• Prop1nil 3/10 1825 2.51 .035 .037 ( 0.01 ( 0.01 ( 0.01 

Phtnol 3/10 1125 71 ( 0.01 ( 0.01 ( 0.01 ( 0.01 ( 0.01 

Tot•l Org1aic Kllidt 212.2 0940 111 .464 1.01 .553 .296 .193 

Stt prtctdiat t1blt for S11plt Point Dt.criptioa 

llotts: All .ark 1bovt perforatd by I. E. Sorrtlls, ft.S. tactpt t .. t 
tatrutions 111d cDIIcntntions for eatnctfd suplts ptrforiM by 
ft. 6. ft•rtin. All &e-ftS 10rt ptrforll4 by Jaternal St1nd1rd Ou~Jti-
t•tion. Date and Tiats above represrnt tbt ~ginnint of final 
quantit•tivt 6LC ~nd/or &C-RS 10rt. Thl colvan l•btltd S.D.• 
represents tht precisia. of t .. dtltrain•tion• IS thl st~nd11d 
HYiltion of tilt atiA of repliutt uapln, tithtr u 1 of tw .,,. 
soeeti11s knOift as tbt Cotffici11t of Y•ri•tioa, or, •here no 1 sitn is 
shotm, tht precisi011 is nprnstd u coacntr~tion for loa lnel 
Sllplts. All toncentr•tions 1re eaprtsst4 in .. /tt for slalft 
s••plts, 1nd in 19/liter for 11\tr saapln • 
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GENERAL ANALYSIS QUALITY ASSURANCE 

ANALYSTS: 

K. E. Sorrells 
Cecil A. Sorrells 
K. E. Sorrells II 
Michael G. Martin 
Pennye L. Derryberry 

QUALITY ASSURANCE 

(KES) 
(CAS) 
(KESII) 
(MGM) 
(PLD) 

QA SUMMARY: ANALYTE/ANALYST/DATE(TIME)/STANDARD DEVIATION 
AS PERCENT OF THE MEAN OF REPLICATE DETERMINATIONS. 

pH/KES/CAS/MGM/on-site/1-15-88/0.221.* 
ALKALINITY/PLD/1-15-88/0.9'l.t 
TOTAL SUSPENDED SOLIDS/PLD/1-21-88/0'l.* 
TOTAL VOLATILE SOLIOS/PLD/1-21-98*~ECHECKS/PLD/3-17-88/13'l.* 
TOTAL SOLIDS/PLD/1-21-88/21.* 

AMMONIA-NITROGEN/CAS/1-18-88(0900) to 1-20-88/bi.* 
CHLORIDE/PLD/1-21-88/61.* 
CHEMICAL OXYGEN DEMANO/PL0/1-28-88(1030)/0.1321.* 
CYANIDE/MGM/1-21-88(1436)/171.* 
FLASH POINT/PL0/1-25-88/0i.* 

NITRITE/CAS/1-20-88(1600)/9.81.* 
NITRATE/CAS/1-19-88(0900)/0i.* 
TOTAL PHOSPHORUS/PLD/1-18-88(0930)/0i.* 
TOTAL ORGANIC CARBON/CAS/1-18-88(1600)/3.61.* 
SPECIFIC CONDUCTANCE/KES/CAS/MGM/on-site/1-15-88/1.41.* 

SULFATE/PL0/1-25-88(0830)/0.97%* 
SULFIDE/CAS/1-16-88(1400)/0i.* 
SULFITE/CAS/1-15-88(1800)/3.31.* 
TEMPERATURE/KES/CAS/MGM/on-site/1-15-88/4.31.* 
ARSENIC/KESII/1-29-88(1340)/1.91.* 

ALUMINUM/KESII/1-22-88(0925)/0i.* 
CADMIUM/KESII/1-20-88(1010)/0i.* 
CHROMIUM/KESII/1-28-88(1025)/0'l.* 
LEAD/KESII/1-21-88(0940)/261.* 
MERCURY/KESII/1-25-88(1015)/38%* 
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• 

• 

ORGANIC ANALYSIS QUALITY ASSURANCE 

ANALYSTS: 

K. E • Sor re 11 s 
Michael G. Martin 

(KES) 
(MGM) 

OA SUMMARY: ANALYTE/ANALYST/DATE(TIME)/STANDARD DEVIATION 
AS PERCENT OF THE MEAN OF REPLICATE DETERMINATIONS. 

QUALITY ASSURANCE 

Ethylene Dichloride/KES/2-8-88(1450)/3%* 

Methyl Isobutyl Ketone/KES/3-10-88(1825)/7%* 

Mesityl Oxide/KES/3-10- 88(1825)/2%* 

Toluene/KES/1-26-88(1620)/4%* 

o-Xylene/KES/1-26-88(1620)/.0005%* 
, 

m-Xylene/KES/1-26-88(1620)/.0001%* 

p- Xylene/KES/1-26-88(1620)/.0003'l.J 

Isophorone/KES/3-10-88(1825)/1.S'l.J 

(J.ooo! 

0· d
6
'' 

~~ oOO '1 

Dimethyl Acetamide/KES/3-10-88(1825)/14'l.J 

3,4-Dichloroanaline/KES/3-10-88(1825)/.S'l.J 

Propanil/KES/3-10-88(1825)/2.5%* 

Phenol/KES/3-10-88(182S)/7'l.J 

Total Organic Halidv/2-22-88(0940)/11'l.J 

GC-MS extraction and clvan-up by Michael G. Martin on 
l/28/88J 
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METHOD DOCUMENTATION 

• 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~H~Y~D~R~O~G~E~N~~I~O~N~-------------------------------------------------

Method ________________ ~E~l~e~c~t~r~o~m~e~t~r~~~· c~------------------------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s=-~1~6~t~h~·~E~d~i~t~i~o~n~1~4~2=3~----------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time onsite Preservative analyze immediatel y 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Cole Parmer Chemcadet model 598450, Orion Ross model 8102 

·~------------~-------

Modifications/Adjustments of Method 

Field Analyst: Cecil A. Snrrrells 

Typical Resolution 0.01 units . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 7220 9 

PARAMETER SHEET 

Parameter ALKALINITY, CaC03 
------------------------~---------------------------------------------------

Method ________________ T~i~t_r~a~t~~~· -o_n __ t_o __ ~p_H __ 4_._5~, __ m_a_n_u __ a_l ________________________________ _ 

Reference Standard Methods 16th. Edition, 403 
----------~~~~~~~~~----------------~-------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 4 hours Preservative Cool 4. C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

• Cole Parmer Chemcadet model 598450 

----------------------------------------------------------------------------------

Modifications/Adjustments of M•thod 

Typical Detectjoo Limjt 1 mg/liter as CaC03 • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro~d 
Little Rock AR 7220q 

PARAMETER SHEET 

Parameter ____________ ~T~O~T~A~L~S~U~S~P~E~N~D~E~D~S~O~L~I~D~S~------------------------------------

Method ________________ G~r~awv~i~m~e~t~r~i~c~1~0~3~-~1~0~5~-~C~p~o~s~t~w~a~s~h~i~n~g~o~f~r~e~s~id~u~e~----------

Reference ____________ ~s,t~aaun~d~aur~d~M~e~t~h~o~d~s~1~6~t~h~-~E~d~i~t~i~o~n~2~0~9~0~----------------------

Primary Analyst Pennye Derryberry 

Normal Holding TimeS hours to 2 daysPreservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Mettler balance 

•-----------------------
Modifications/Adjustments of Method 

Typic•l Detection Li~it 0 1 ~gtJ itec 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter VOLATILE SOLIDS 
------------~~~~~~~~~-----------------------------------------

Method Gravimetric 550 .C 
----------------~~~~~~~--------------------------------------------------

Reference Standard Methods 16th. Edition 209E 
------------~~~~~~~~~~~~~~~~~-------------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 4 days Preservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Mettler balance 

• Thermolyne 1200 Muffle Furnace 

Modifications/Adjustments of Method 

Typical Detection Limit 0.1 mg/liter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro•d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter _____________ T~O~T~A~L~S~O~L~I~D~S~------------------------------------------------

Method Gravimetric 103 - 105 .C 
---------------=~~~~~~~~--~~~~--------------------------------

Reference Standard Methods 16th. Edition 209A 
------------~~~~~~~~=-~~~~~~~~~~---------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 4 days Preservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Mettler balance H31AR 

·---~S~p~l..~:AuOL....JD~i .yg..J.i...lt..,.;a~.,.lL-E~;..Ll,.~:e:..~;c;.Jturool,;l[]nui..,~;c;.__jA:iJnlJ.J;la.J.l~y"-Jt ..... 11..J. c~.o..asu.l--'Bl.lall..l..l.Jillac!..nuc:..Jea...&.• __ ...liBiLll.lu!.!:eE....c!..M~c:.!o=!.!n~v.!..e~c:....!:t:...!i:..!:o:!!n.!.......:o~v..5e:.Ln!...!•~ 

Modifications/Adjustments of M~thod 

Typical Detectjon jmjt 0,1 mg/liter, 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter AMMONIA as N -----------------------------------------------------------------------
Method _________________ M_a_n_u_a __ l __ d~i~s_t __ i_l_l_a_t_~_· _o_n __ f_o __ l_l_o_w_e_d ___ b~y __ e_l_e_c __ t_r_o_d_e ________________ _ 

Reference EPA 1979, 350.3 
----------~~--~~~~~~-------------------------------------------

Primary Analyst Cecil Sorrells 

Normal Holding Time 2 to 7 days Preservative cool 4.C,H2S04 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Ammonia porous membrane H3728201 

•------~W~h~e~a~t&o~n~D~i~s~t~i~l~l~a~t~1~·o~n~~A~p~p~a~r~a~t~u~s~-----------------------------------------------

Modifications/Adjustments of Method 

Ivpical Detection Limit .01 rna/liter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro•d 
Little Roc k AR 72209 

PARAMETER SHEET 

Parameter ____________ ~C~H~l~O~R~I~D~E~----------------------------------------------------

Method ________________ ~M~e~r~c~u~r:i~c~n~1~· ~t~r~a~t~e~-------------------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~·~1~6~t~h~E~d~1~· t~i~o~nw,~4~0~7~B~-------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 4 hrs to 3 days Preservative Cool 4. C.H2S04 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Brinkman digital buret 

•--------------------------------------------------------------------------------------

Modifications/Adjustments of Method 

Typical DeterHoo I imit 5 mglliter 

• 
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• 
SORRELLS RESEARCH ASSOCIATES. INC 

8002 Stanton Ro•d 
Li ttle Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~C~H~E~M~I~C~A~L~O~X~Y~G~E~N~D~E~M~A~N~D~-----------------------------------

Method _________________ TL~~· ~t~r~i~m~e~t~r-~~· c~~c~o~l~o~r~i~m~e~t~r~i~c~----------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d-LM~e~t~h~o~d~s~,L-~1~6~t~h~E~d~i~t~i~o~n~·~5~0~8~A~--------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 4 hours to 3 day9'reservative Cool 4. C,H2S04 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Ground glass reflux apparatus & Brinkman digital buret 

• -----------------------------------
Modifications/Adjustments of M•thod 

Typical Dptpctjon I jmjt 2 mgll iter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~C~Y~A~N~I~D~E~---T~O~T~A~L~-------------------------------------------

Method Manual distillation with MgC12. manual spectrophotometric 

Reference ____________ ~s~t~a~n~d~a~r~d~M~e~t~h~o~d~s~~1~6~t~h~-~E~d~i~t~i~o~n~·~4~1~2kCw_ __________________ ___ 

Primary Analyst Mike Martin 

Normal Holding Time 2 to 5 days Preservative Cool 4 .C. NaOH 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipmen~ used 

Sequoia Turner model 390 spectrophotometer 

• ------------------------------------
Modifications/Adjustments of Method 

Typical Detection Limit < 0 . 004 mg/liter, 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

6002 Stanton Ro•d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~F~L~A~S~H~P~O~I~N~T~---------------------------------------------------

Method _________________ P~e~n~s~k~yL--M~a~r~t~e~n~s~~C~l~o~s~e~d~C~u~p~--------------------------------

Reference ____________ ~s~w~-~B~4~6~S~e~c~t~i~o~n~8~·~1~·~M~e~t~h~o~d~~l~O~l~O~--------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 0 to 14 daysPreservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Pensky- Martens closed cup tester 

·----------------------~ 
Modific•tions/Adjustment~ of M•thod 

Typic.;> l Re&ol •Jt; on 1 Ce ntigr.ade 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro•d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter NITRATE 
------------~~~~~-------------------------------------------------------

Method ________________ ~N~i~t~r~a~t~e~-~n;i~t~r~~~· ~t~e~m~~~· n~u~s~N~~~· ~t~r~i~t~e~N~--------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~~1~6~t~h~~E~d~i_t_~_·_o_n~,~4 __ 1_8_C ____________________ ___ 

Primary Analyst Cecil Sorrells 

Normal Holding Time 4 to 6 hoursPreservative Cool 4.C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Cadmium reduction column 

·-------S~e~q~~~~nui~aL-T~tuJ~r~n~e~r~m~o~d~ewl~3~9~0~S~p~e~c~t~r~o~p~h~out~o~mwe~t~e~r----------------------------------

Modifications/Adjustments of Method 

Typical Detection imjt 0.001 mQ/liter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 7220q 

PARAMETER SHEET 

Parameter ____________ ~N~I~T~R~I~T~E--------------------------------------------------------

Method ________________ ~S~p~e~c~t~r~o~p~h~o~t~o~m~e~t~r~i~c~m~a~n~u~a~l~---------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~~1~6~t~h~E~d~i~t~i~o~n~,--4~1~8~C=-----------------------

Primary Analyst Cecil Sorrells 

Normal Holding Time 4 to 6 hours Preservative Cool 4.C, H2S04 

Type of Container polyethylene Typv of Sampler arab 

Type and Model of Analytical Equipment used 

Seguoia Turner model 3qo spectrophotometer 

··-----------------------
Modifications/Adjustment~ of M•thod 

Typical Dptprtjno I imjt 001 mg/ljtpc . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter PHOSPHORUS - TOTAL 
------------~~~~~~--~~~~------------------------------------------

Reference Standard Methods 16th. Edition 424F 
------------~~~~~~~~~~~~~~~~~~--~~----------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 7 days Preservative Cool 4.C,H2S04 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

• SeQuoia turner model 390 spectrophotometer 

Modifications/Adjustments of Method 

Typical Detection I jmit 0.01 mg/liter . 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter __________ ~O~R~G~A~N~I~C~C~A~R~B~O~N~---T~O~T~A~L~------------------------------------

Method ______________ ~C~o~m~b~u~s~t~i~o~n~o~f~o~x~i~d~a~t~i~o~n~-------------------------------------

Reference __________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~1~6~t~h~E~d~i~t~i~o~n~·~s~o~s~------------------------

Primary Analyst Cecil Sorrells 

Normal Holding Time __ ~l~d~a~y ________ _ Preservative Cool 4.C. HCl gr H2S04 

Type of Container pglyethylene Type of Sampler ~g~r~aubL-----------------

Type and Model of Analytical Equipment used 

Dohrman carbon analyzer model PC 80 

•--------------------------------------
Sludge samples are blended jn high speed blender. 

Modifications/Adjustments of Method 

Typical Dptpctjoo jmjt < 0 mg/ljtpr 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro~d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter __________ ~S~P~E~C~l~F~I~C~C~O~N~D~U~C~T~A~N~C~E~--------------------------------------

Method ______________ ~W~h~e~a~t~s~tuc~n~e~bur~l~· d~g~e~-------------------------------------------

Reference ____________ ~s~t~a~nud~a~r~d~M~e~t~h~o~d~s~·~•lg6~t~hLJE~d~i~t~i~oun~2~0~5~-----------------------

Primary -Analyst Cecil Sorrells 

Normal Holding Time 2 to 7 days Preservative Cool 4, C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

YSI model 35 cand"ctance meter 

•----~----------------~ 
5="i&ld Al&oiHii._r&AI&nt& Aliida ;~t iiAibiant tamperat11re (recorded) 

Modifications/Adjustments of MRthod 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Ro~d 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~S~U~L~F~A~T~E~-------------------------------------------------------

Method ________________ T~u~r~b~i~d~i~m~e~t~r~i~c~------------------------------------------------

Reference ____________ ~S~t~a~n~d~a~r~d~M~e~t~h~o~d~s~,~1~6~t~h~=E~d~i~t~4~·=o~n~4~2~6~C=------------------------

Primary Analyst Pennye Derryberry 

Normal Holding Time 2 to 7 days Preservative Cool 4. C 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Sargent Welch turbidimeter 

•-----------------------------------------
Modifications/Adjustments of M•thod 

Typical Detection Limit 0.5 mg/liter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter SULFITE 
------------~~~~---------------------------------------------------------

Method ______________ ~I~o~d~o~m~e~t~r~i~c~----------------------------------------------------

Reference ____________ =S~t~a~n~d~a~r=d~M~e~t~h~o~d~s~,~~1~6_t_h __ E __ d_i_t_i_o_n ___ 4_2_8_A ______________________ ___ 

Cecil Sorrells 

Normal Holding Time ____ un~o~nue~-------- Preservative 1 ml EDTA solution/lOOml 

Type of Container polyethylene Type of Sam p 1 erg r....;a;;;;..b.;;..__ __________________ _ 

Type and Model of Analytical Equipment used 

Brjokman digital buret 

•-----------------------------------------------------------------

Modifications/Adjustments of M•thod 

Ty~ic:•l Dwtectian I i mit a 05 mg/liter . 

• 
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• 

• 

• 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Roc k AR 72209 

PARAMETER SHEET 

Method ______________ ~P~h~o~t~o~m~e~t~r~l~· c~~m~e~t~h~y~l~e~n~e~~b~l~u~e~m~e~t~h~o~d~-------------------------

Reference ____________ ~Swt~aun~d~a~r~d~M~eLt~h~o~d~s~·~1~6~t~h~=E~d~i~t~1~· o~n __ 4~2~7~C=------------------------

Primary Analyst Penoye Derryberry 

Normal Holding Time 4 to 6 hours Preservative 4 gtt 2N zinc acetate / dl 

Type of Container polyethylene Type of Sam p 1 e ~ r....:a:::..b=---------------------

Type and Model of Analytical Equipment used 

SSil~ ' IOi• tqroer model 390 spectrophotometric 

Modifications/Adjustments of Method 

T.,.~iEoiil DSiltSilc::tion I iadt <a 01 mc;;~lliter • 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

P~rameter TEMPERATURE 
------------~~~~~~~--------------------------------------------------

Method E l ectrometric 
--------------~~~~~~~~--------------------------------------------

Reference Standard Methods, 16th Edition 212 
----------~~~~~--~~~~~---------------------------------------

Primary Analyst C. A. Sorrells 

Normal Holding Time ____ ~o~n~~s~i~t~e~---- Prwservative ~nalyze immediately 

Type of Container polyethylene Type of Samplerg~r~a~b~------------------

Type and Model of Analytical Equipment used 

• Cole Parmer Model 5850 oH/Ion/Temperature Meter . 

Modifications/Adjustments of Mwthod 

C•libr=•tad &·•ith ,. N,a+ioo,al B"rea11 of Standards certified thermometer 

Typical Resolution < 1. Centigrade • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~A~R~S~E~N~I~C~---~T~O~T~A~L~---------------------------------------------

Method ________________ ~D~j~gue~s,t~i~o~n~fwo~l~l~o~w~e~d~b~y~h~y~d~r~i~d~e~-----------------------------

Reference ____________ ~s~t~a~n~duaur~d~~M~e~t~h~o~d~s=-~1~6~t~h~·-=E~d~1~- t~i~o~n~,L-3==0~3~E~--------------------

Primary Analyst Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Atomic Absorption Spectrophotometer 

•------~I+n~•~t~r~·~u~m~Q~n~t~~~t~iQO~n~•~a~bcoo~r~autun~c~y¥-LM~o~due~l~~2-5ul~---------------------------------------
&u~k S~iQntific Hydride Generator 

Modifications/Adjustments of Method 

Typical Detection Limit < 0.005 mg/liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~A~L~U~M~I~N~U=M~_-__ T~O=T~A~L~-------------------------------------------

Method ________________ ~D~i~g~e~s~t~i~o~n~f~o~l~l~o~w~e~d~b~y~A~A~d~~~· r_e~c~t~a~s~p~i~r~•~t~~~· o~n~--------------

Reference ____________ -=S~t~a~n~d~a=r~d=-~M~e~t=h~o~d~s~1=6~t~h~·~E=d~i~t~i~o~n~,-=3~0~3~C~--------------------

Primary Analyst Edward Sorrells II 

Normal Holding Time 2 to 7 days Preservative Cool 4. C HN03 

Type of Container polyethylene Type of Sampler arab 

Type and Model of Analytical Equipment used 

·------~A~t~o~m~~~· =c~A~b~s=o~r~p~t~i~o~n~S~p~e;c~t~r~o~p~h~o~t~o~m~e~t~e~r------------------------------------------

Instrumentation Laboratory Model 251 

Modifications/Adjustments of Method 

Ty~ic~l D~t~ction ~i~it < 0.0~ ~g'lit&r • 

• 
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• 

• 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Ro•d 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter CADMIUM - TOTAL 
----------~~~~~--~~~--------------------------------------~---

Method ______________ ~D~~~· g~e~s~t~i~o=n~~f~o~l~l~o~w~e~d~b~y~~A~A~d~~~· r __ e_c_t __ a __ s~p_i_r_a_t __ i_o_n ______________ __ 

Reference Standard Methods 16th. Edition, 303A 
----------~~~~~~~~~~~~~~~~~~-------------------------

Primary Analyst Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type o~ Container polyethylene Typ~ of Sampler grab 

Type and Model of Analytical Equipment used 

Atamjc Absorption Spectrophotometer 

Insrtrqmen+atjan I ahnratory Model 251 

Modifications/Adjustments o~ Method 

Typical Detection Limit < 0.002 mg/liter . 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter ____________ ~C~H~R~O~M~I~U~M~---~T~O~T~A~L~-------------------------------------------

Method ________________ ~D~i~g~e~s~t~l~·o~n~~f~o~l~l~o~w~e~d~b~y~~A~A~d~i~r~e~c~t~~a~s~p_i_r_a __ t_i_o_n ______________ __ 

Reference ____________ ~s~t~a~n~d~a~r~d~M~e~t~h~o~d~s~l~6~t~h~E~d~i~t~i~o~n~,~3~0~3~A ______________________ ___ 

Primary Analyst Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type of Container polyethylene Type of Sampler grab 

Type and Model of Analytical Equipment used 

Atg~~- Ab&Qrptino Spectropbntompter 

•----~IH"~s~t~r~uH~~e~A~t~a~t~iKe~n~~~~a~b~Qur~a~t~o~r~v~M~o~d~e~1~2~5~1-----------------------------------------

Modifications/Adjustments of M•thod 

Typical Detection Limit < 0.005 liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Ro•d 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter LEAD - TOTAL -----------------------------------------------------------------------------
Method Digestion followed by AA direct aspiration 

------------------~------------------~~--------------~----------------------

Reference Standard Methods 16th Edition, 303A 
----------------~~~~~~~~~----~~~~~~~~-----------------------

Ed Sorrells II 

Normal Holding Time 2 to 7 days Preservative HN03 

Type of Contain~r polyethylene Typ• of Sampler crab 

Type and Model of Analytical Equipment used 

Atomic Absorption Spectrophotometer 

•----~I~ncs~tur~•u•~m~p~nut~a~t~iLaun~l~aach~aur~a~t~a~r~y~M~a~daeeul~?~S~1-----------------------------------------

Modifications/Adjustment~ of Method 

Typical Detection Limit < 0.01 mg/liter . 

• 
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• 
Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Ro•d 

L1ttl~ Rock AR 72209 

PARAMETER SHEET 

MERCURY - TOTAL -----------------------------------------------------------------------
Method _________________ c_o_l_d __ v __ a~p_o_r __ m_a __ n_u_a_l ____________________________________________ _ 

Reference Standard Methods 16th Edition, 303F -----------------------------------------------------------------------
Ed Sorrells II 

Normal Holding Time 2 to 7 day s Preservative HN03 in glass 

Type of Contain•r polyethylene Typ• of Sampler grab 

Type and Model of Analytical Equipment used 

Atamjc Absorption Spectrophotometer 

•----~B~·~·~c~k_.s~c~ieean~t~j~f~,u· c~~c~nulJd~vvaa~p~nur~a~c~c~e~~~saaaLr~y~---------------------------------------
ln&trqmpnt,;atjao I ahnratnry Model 251 

Modifications/Adjustment• of Method 

Typical Detection Limit < 0.0005 mg/liter • 

• 
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• 
Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Ro•d 

Little Rock AR 72209 

PARAMETER SHEET 

ETHYLENE DICHLOR I DE 
-------------------------------------------------------

Method ----------------------------------------------------------
Reference Envi ronmental Protect i on Agency 40 CFR Part 136 -------------------------------------------------------
Prim•ry Analyst K. E. Sorrells 

Norm•l Holding Time 14 days 
----------~------

Cool 4.C 

Type of Conta i n@r Gl ass TLS Typ• of Sampler grab 

Type and Model of Analytical Equipment used 

Te kmar LSC-2 Purge and Trap Concentrator 

• ______ ..~..T.r:..r..c:auc:..Ja:~.rt:.._.;;J5LC6u0L-TlJe~m~pLEeur:.aiLttJuW::r.Eet=..tP::.Jr:.J002:QQLr:,sa!.!!m!!!m!l..eJa~bUl:JeL.G!:@aj!s~-:.!L::..;~!:,.· g~u!JiJ;dLJC~h!r!O!_!!m~a!.:t~ogg.!r:!a~p~h~---~--
Hall Flectolytic Condyctiyity petector 

Modifications/Adjustment~ of M•thod 

Typi cal Detection Limit < 0.0002 mg / liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Littl• Rock AR 72209 

PARAMETER SHEET 

Parameter METHYL ISOBUTYL KETONE --------------------------------------------------
Method Gas Chromatography - Mass Spectrometry EPA 625 

------------------~~~------~------~------------
Reference Environmental Protection Agency 40 CFR Part 136 

--------~~~~~--~------~~-----------------

Primary Analyst K. E. Sorrells 

Normal Holding Time 7 days/40 days Preservative Cool 4.C 

Type of Contain~r Amber Glass TLlYp• of Sampler grab 

Type and Model of Analytical Equipment used 

•------~:~:~:~:u:~:~:~:~:~:~:~:a:~:~:~:~:~:~:L!:~:~:asa_C~:~:L:~:~C£a!:J:~~~:~aJ:~e~h~t!e~c~t~o~r------------------------~----
HQw}Qtt Packard 310 MicroComputer as Controller 

CgnfigurQd a& the Hewlptt Packard MS ChemStation. 

Modifications/Adjustment§ of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES. INC 
8002 StAnton Road 

Little Rock AR 72209 

PARAMETER SHEET 

Parameter _____________ M_E_S __ IT __ Y_L __ O_X_I_D_E ______________________________________________ __ 

Method _________________ G_a_s __ C __ h_r_o_m_a_t_o __ g_r_a_p_h_Y ___ -__ M_a __ s_s __ S_p_e __ c_t_r_o_m_e __ t_r_y __ E_P_A ___ 6_2_5 ________ ___ 

Reference ______________ E_n_v_i_r_o_n_m __ e_n_t_a_l __ P __ r_o_t_e_c __ t_i_o_n ___ A~g_e_n_c_y~_4_o __ c_F_R ___ P_a_r_t ___ 1_3_6 ________ _ 

Primary Analyst K. E. Sorrells 

Normal Holding Time7 days/40 days 

Type of Container Amber Glass TLC 

Preservative Cool 4.C 

Typ• of Sampler grab ----------------------
Type and Model of Analytical Equipment used 

Hewlett Packard 5890A Gas Chromatograph 

•--· ----~H~e~w~lue~t~t-LP~auc~k~a~r~d~5~9~7~0~B~M~a~s~s~~S~e~l~e~c~t~i~v~e~D~e~t~e~c~t~o~r------------------------------
Hewlett Packard 310 MicroComputer as Controller -

Canfjg!!rpd as the Hewlett Packard MS ChemStation. 

Modifications/Adjustments of Method 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.001 mg/liter • 

• 
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• 
Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
9002 StAnton Road 

Little Rock AR 72209 

PARAMETER SHEET 

TOLUENE -------------------------------------------------------
Method _________________ P_u_r_g~e ___ a_n_d~T __ r_a~p __ G_a __ s __ L~~-· q~u __ i_d __ C_h_r_o __ m_a_t_o_g~r_a~p_h_Y~_-__ E_P_A ___ 6_0_2 ____ __ 

Reference _____________ E~n~v~i~r~o~n~m~e~n~t~a~l~~P_r~o~t~e~c~t~i~o~n--A~g~e_n~c~y~4--0 __ C~F_R ___ P_a_r_t __ ~1~3~6---------

Prim•ry Analyst K. E. Sorrells 

Normal Holding Time ____ ~1~4~d~a~y~s~---- Cool 4.C 

Type of Cont•in•r Glass TLS T y P• of 5 amp 1 e r g,_r....;a;;..b~-----------------

Type and Model of An•lytical Equipment used 

Iekmar I SC-2 P"rge-and-Trap Cpocentrator 

~1•~~ Ioniz•tion Detector 

Modifications/Adjustment~ of M•thod 

Typical Detection Limit < 0.0005 mg/liter • 

• 
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• 

• 

• 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 St.anton Ro.ad 

Littl• Rock AR 7220q 

PARAMETER SHEET 

P.aram•t•r ______________ x_v_L_E_N_E_s ______________________________________________________ __ 

f'1•thod _________________ P_u_r~g~e ___ a_n_d __ T_r_a~p __ G_a_s ___ L_i_q_u_1_. _d __ C_h_r_o __ m_a_t_o_g~r_a_p_h_y __ -___ E_P_A __ 6 __ 0_2 ____ __ 

R•fer•nc• Environmental Protection Agency 40 CFR Part 136 
----------------------------------------~--~-------------------------

K. E. Serre 11 s 

Normal Holding Time _____ 1_4 ___ d_a~y~s ____ __ Preserv.ative Cool 4.C 

Type of Contain•r Glass TLS T y p• of Sa mp 1 e r g_r_a_b ________________ _ 

Type .and Model of Analytical Equipment used 

Tekmar LSC-2 Purge-and-Trap Concentrator 

Tracer 560 Temperature Programmable Ga5 Ljgujd Chromatograph 

Fl~ma Ionization Detector 

Modifications/Adjustment• of M•thod 

Includes meta-, ortho-, and para- isomers. 

Use EPA Method 601 column for confirmation. 

Typical Detection Limit < 0.0005 mg/liter • 
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• 

• 

• 

Parameter 

SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Littl• Rock AR 72209 

PARAMETER SHEET 

ISOPHORONE 
-----------------------------------------------------------------------

M•thod _________________ G_a_s __ C_h __ r_o_m_a_t_o __ g_r_a_p __ h_y __ -__ M __ a_s_s __ S_p __ e_c_t_r_o_m __ e_t_r_y __ E __ P_A __ 6_2 __ s ________ __ 

R•fer•nc• Environmental Protection Agency 40 CFR Part 136 
------------------------------------------~--------------------------------

K. E. Sorrells 

Normal Holding Time7 days/40 days Cool 4.C 

Type of Contain•r Amber Glass TLC Typ• of Sampler g rab 

Type and Model of Analytical Equip~ent used 

Hewlett Packard 5890A Gas Chromatograph 

Hewlett Packard 59708 Mass Selective Petector 

Hewlett Packard 310 MicrpCpmpyter as Controllgr 

Cnnfjgaarpd as thp Hewlett Packard MS CbpmStatian. 

Solid Phase Extrac tion per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.001 mg/liter • 

- 76 -



• SORRELLS RESEARCH ASSOCIATES. INC 
8002 Stanton Road 

Littl• Rock AR 7220q 

PARAMETER SHEET 

Param•t•r _____________ o_I_M_E_T __ H_Y_L __ A_c_E_T_A_M __ I_D_E ________________________________________ __ 

Mwthod _________________ G_a_s __ C_h __ r_o_m_a_t_o_g_r __ a_p_h_Y ___ - __ M_a_s __ s __ S_p_e __ c_t_r_o_m_e __ t_r_y __ E_P __ A __ 6_2_s ________ ___ 

Ref•r•nc• Environmental Protection Agency 40 CFR Part 136 -----------------------------------------------------------------------
K. E. Serre 1 1 s 

Normal Holding Time 7 days/40 day s Preservative Cool 4.C ----------------------------
Type of Contain•r Amber Glass TLC Typ• of Sampler ~g~r_a_b __________________ _ 

Type and Model of Analytical Equipment used 

• 
Hewlett Packard S890A Gas Chromatograph -. ~~~~~~:.:..:..__ ___ _ 
Hewlett Packard 59708 Mass Selectiye Detector 

Hpwlptt Packard 310 MicroComputer as Cgotrgller 

Configllred as the Hewlett Packard MS CbemStatinn 

Modifications/Adjustment• of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Little Rock AR 7220q 

PARAMETER SHEET 

Pa~amet•~-------------3_,_4_-_D_I_c_H_L __ o_R_o_A_N_I_L __ I_N_E ______________________________________ ___ 

Gas Chromatography - Mass Spectrometry EPA 625 
~ethod--------------------------------------------------------------------------

Reference Environmental Protection Agency 40 CFR Part 136 
---------------------------------------------------------------

Primary Analyst K. E. Sorrells 

Normal Holding Time 7 days/ 40 days Prese~vative Cool 4.C 

Type of Contain•~ Amber Glas s TLC grab 

Type and Mod~l of Analytical Equipment used 

• 
Hewlett Packard 5890A Gas Chromatograph 

-. ~~~~~~~~~----------------
Hewlett Packard 59708 Mass Selective Detector 

Hewlett Packard 310 MicroComputer as Controller 

Configured as the Hewlett Packard MS ChemStation. 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 

• 
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• SORRELLS RESEARCH ASSOCIATES, INC 
8002 Stanton Road 

Littl• Rock AR 7220q 

PARAMETER SHEET 

PROPANIL 
Parameter----------------------------------------------------------------------------

Gas Chromatography - Mass Spectrometry EPA 625 
Method-----------------------------------------------------------------------------
Reference _____________ E_n_v_~_- _r_o_n_m_e_n __ t_a_l __ P_r_o __ t_e_c_t_~_· _o_n __ A_g __ e_n_c_y __ 4 __ o __ c_F_R __ P __ a_r_t __ 1_3_6 ________ __ 

Primary Analyst K. E. Sorrells 

Normal Holding Time 7 days/40 days Preservative Cool 4.C --------------------------
Type of Container Amber Glass TLC grab 

Typ• of Sampler 

Type and Model of Analytical Equipment u§ed 

_______ H_e __ w_l_e_t_t __ P __ a_c_k_a_r_d ___ 5_B_9_0_A ___ G_a_s __ C_h __ r_o_m_a_t_o~g_r_a~p-h--------------------------------------

Hewlett Packard 59708 Mass Selective Detector 

Hewlett Packard 310 MicroComputer as Controller-

Configured as the Hewlett Packard MS ChemStation. 

Modifications/Adjustments of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter . 
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• SORRELLS RESEARCH ASSOCIATES, INC 
9002 Stanton Road 

Littl• Rock AR 7220q 

PARAMETER SHEET 

PHENOL 
Param~t•r----------------------------------------------------------------------------
M•thod _________________ G_a_s __ c_h __ r_o_m_a_t_o_g __ r_a_p_h_Y ___ - __ M_a_s_s ___ s_p_e_c __ t_r_o_m_e_t_r __ y __ E_P_A __ 6 __ 2_s ________ ___ 

Reference _____________ E_n_v __ i_r_o_n_m_e_n __ t_a_l __ P_r_o __ t_e_c_t_1_·o __ n __ A_g_e_n __ c_v __ 4_o __ c __ F_R __ P_a __ r_t __ 1_3_o ________ __ 

Primary Analyst K. E. Sorrells 

Normal Holding Time 7 days/ 40 days Preservative Cool 4.C 

Type of Contain@r Amber Glass TLC Typ• of Sampler 
grab 

Type and Model of Analytical Equipment used 

Hewlett Packard 5890A Gas Chromatograph 

• ----~H~e~w~l~e~t~t~~P~a~c~k~a~r~d~5~9~7~0~B~~M~a~s~s~S~e~l=e~c~t~~~·v~e~D~e~t~e~c~t~o~r--------~---------------------
Hewlett Packard 310 MicroComputer as Controller -

Coofigyred as the Hewlett Packard MS ChemStation. 

Modifications/Adjustment~ of M•thod 

Solid Phase Extraction per EPA Method 3560. 

Selective Ion Monitoring Data Acquisition. 

Typical Detection Limit < 0.01 mg/liter • 

• 
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• 
SORRELLS RESEARCH ASSOCIATES, INC 

8002 Stanton Road 
Little Rock AR 72209 

PARAMETER SHEET 

Parameter 
TOTAL ORGANIC HALIDE 

----------------------------------------------------------------------------
Carbon-Trap/Combustion/Electrolytic Conductivity 

Method--------------------------------------------------------------------------------

Reference 
SW-846, Section 5, Method 9020 

-----------------------------------------------------------------------------
Primary Analyst 

K. E. Sorrells 

7 days/40 days Normal Holding Time __________________ Preservative 
Cool 4.C 

Type of Container 
Amber Glass TLC grab 

--------------------- Type of Sampler 

Type and Model of Analytical Equipment used 

Hall Model 7 0 0A Electrolytic Conductivity Detector • 

• • 
Modifications/Adjustments of Method 

Typical Detection Limit < 0.003 mg/liter • 
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FIELD RECORDS 

• 
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A typical streae study is described below. On NPDES aonitoring, SORRELLS RESEARCH 
typtcally provides sa•ple transportation on a scheduled weekly basis, accordtng to 
geographic location, and proapt professional analysis for routine wastewater paraaeters • 

••• 
This project coaprises strea• Hasteload evaluations perforaed by the WLE Consultants to 
deteraine and/or justify the need for AWT for the City of ~onticello. 

The Monticello Northwest Wastewater Treataent Facility discharges into Godfrey Creek at 
~ile 9, Godfrey Creek flows 1nto Lower Cut-Off Creek at ~ile 6. 

The Monticello Southwest Treat1ent Facility dtscharges into Ten Mile Creek, whtch flows 
into the Saline River at Mile 49. 

The studies are to tnclude eodeling for Critical D.O. Deficit, Model Calibration, and 

•
odel Verification. It is expected that field work will extend the extent of the recovery 
roa the discharges associated with the Treataent Facilities. 

Saaples are to be taken to represent early aorning conditions and aid-afternoon 
conditions. Saaple points are selected to represent the effective reach of pollution and 
recovery fro• the discharges associated with the Treataent Facilities. 

A repeat saapling survey will be aade 2 to 4 weeks following the Calibration saapling 
period. 

The critical water quality paraaeters are further specified in Section 9. 

The overall project plan is to ~odel the discharge of the given POTW( ' S), with its (their) 
receiving streaas for these critical water quality paraaeters for the purpose of 
deaonstrating (predicting) the level of treatment lAWT or Secondary) that will be 
adequate, within the li•its of the State Str@a• Mater Quality Criteria. The saapling 
period is intended to appro~i•ate the critical conditions of siaultaneosly-occurring low 
flow and high teaperature. 

The ADPC~E has contracted with Roy F. Weston, Inc. Consulting Eng1neers, perfora the field 
work, •odeling and report. ETC, Inc., will actually perfora the field work for Weston. 
In turn, the Laboratory Analysis for these Projects will be perfor~ed by Sorrells Research 
Associates, Inc. The responstbiltty for Laboratory Quality Assurance will be entirely 
that of SRA, who will also render asststance and counsel in ensuring validity of field 
procedures. 

~he key personnel involved in the Project, their project responsibility, and coaaunication 
ine per these studies are shown in Figure 1. 

- 4 -
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WATER QUALITY LABORATORY ORGANIZATION 

LABORATORY SUPERVISOR - ED SORRELLS 

Digestions 
Distillations 

Field Stud ies Supervisor 

SENIOR TECHNICIAN - HARRY BEYER 

Bacteriologtca l Analysis 
Mineral Analysis 

Nutrient Analysis 
Trace "etals Analysis 

TECHNICIAN II - CECIL SORRELLS 

Deaand Analysis 
Electrode Procedures 

Q, A. Officer 

TECHNICIAN II - LORRA SORRELLS 

Benthic Oeund 
Bioaass Analysis 

Field Studies Aide 
Physical Analysis 

All laboratory work will be performed bv SORRELLS RESEARCH personnel. SR operates a 
hcility tncluding 4000 sq . ft. of laboratory, office, and storage space on a ho 
acre wooded site, one block froa Interstate 30, centrally-located in Pulaski County, 
Arkansas • 
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PROJECT ORGANIZATION AND RESPONSIBILITIES 

<continued ) 

DISCUSSION OF PROJECT QA PLAN 

Sections 3 and 4 outline the just i fication for the Project, what, in general, is involved, 
and the responsibilities assu~ed by the respe ctive organizations involved. Figure one 
sho"s the key personnel of the Pr oJ ect and t he1r responsib1l1t1es. Section 9 spectfies 
the fteld and laboratory determtnant s a r d procedures wh•ch are performed tn the Pro;ect. 
Section 6 1 sub-paragraphs a- through h spec1f y good field practices for the Project • 

• 

To rec•pitulate, therefore; the TASK is to model the discharge of the given POTW< ' Sl with 
t1 <their) receiving streaa(s) for the crit1cal water quality paraaeters under the 

critical conditions of simultaneously-occurring low flow and high teaper•ture, for the 
purpose of deaonstrating (predicting) the level of treataent that will be adequate. The 
aodel is prepared by characterizing the water quality and physical deterainants extant at 
a tiae of low flow. The laboratory analyses tnclude aost of the para•eters tabulated in 
Section 9. The attachaent to our reference letter illustrates a specific protocol for 
field replication and spiking of saaples as they are collected. 

The tas ks undertaken by this laboratory will cover four sets of samples for the water 
quality paraaeters described in Section 91 which aust be perforaed in a ti•ely aanner 
also. "ore than 1200 Dissolved Oxygen ~easureeents eust be perforeed in deteraining the 
B.O.D. series, for exa•ple. 

In general, by the use of preci si on and accurate data, we can quantify the liaits of 
confidence in laboratory eeasureeent, just as the laboratory aeasures the deterain•nts 
theaselves. 

The whole purpose of the QA PLAN is to ensure the validity ind reliability of the data 
generated and reported. Since we are characterizing environeental (and labor•tory) 
conditions by 1eans of SAHPLING, statistical processes apply. Also, we •ust bal•nce ti•e 
and expense applied to these detere1nations versus the precision and accuracy required. 
This QA PLAN states what are believed to be reasonable liaits for Quality Assurance for 
deteraing these critical water quality parameters • 

• 
- 7 -
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QA O~JECTIVES IN TERMS OF PRECISION, ACCURACY, COMPLETENESS, 

REPRESENTATIVENESS AND COMPARABILITY 

The objective of the quality assurance plan is to provide data that is as complete as 
possible with the prec1sion and accuracy necessary to acco•pl1sh characterization and 
•odeling and to base decisions for Facility planning. 

The following QA objectives for precision, accuracy and coapleteness have been used in the 
design of th1s study. 

A. PRECISION: The rout1ne non-b i ologlcal analytes routinely deter~ined by Sorrells 
Research are expected to be determined with a precision (coefficient of variation) of 5 
percent, 95 percent of the tiMe. For biological analytes, Sorrells Research expects to 
deter~ine these within a precision of 20 percent, eo percent of the tiae. 

,. B. ACCURACY: Reference sa•ple deter•inations ~ade during the period of this study· 
should be within 10 percent of the true value, except at the lilits of detection of the 
analyte per standard •ethod procedure. These relationships are to be shoNn subsequently 
by computer-generated tabulation and/or graphic plot. Control limits based upon the 
percent recovery of spiked sa1ples should be in the range of 90 to 110 percent as 
deter•ined by the procedures of Section 14. 

C. CO"PLETENESS: Ninety (90) percent of all possible •easure1ent data should be 
valid. Completeness of data, the aeount of valid data obtained coepared to the a~ount 
expected, requires attention and expertise from both field and laboratory personnel. 

• 

Care is to be taken to ensure proper sa~ple collection, to avoid sa~ple contaaination, and 
to aininaize out-at-control analytical procedures that Nould cause loss of data. 

D. REPRESENTATIVENESS: Sampling sites Nill be deter~ined by the NLE Consultants 
following field reconnaissance, so selected to be valid and representative sites. 
Sorrells Research Nill furnish field support as required, and will advise and concur in 
sa•pl1ng procedures, containers and preservation. 

E. CO~PARABILITV: All of the ele~ents listed in this Section Nill serve in assuring 
comparability of data. The methods used are described in Section 9. These •ethods have 
been tested and approved for the applications required. Standard units of reporting will 
be used in every case • 

- 8 -
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The following r ul es are to be used in these studies: 

A. A ~ini~u~ nunber of trained persons are to be involved in sa•ple collection and handlir 

B. The part icular samples to be collected i n this study are treated wastewater effluent ar 
receivi ng strea~ samples to be collected in this study are treated wastewater effluent and 
rece1 v1ng stream samples at specified sample locations. Effluent samples are to be collectec 
a point that ensures well-~ixed sa~ple ho~ogeneity, such as a point of free-fall, if possiblE 
stream samples are to be collected so as to fairly represent the cross-section of the flowin~ 
stream at that point. Generally collect strean sa=ples at ~id-depth or five-foot-depth, 
whichever is lesser. All samples in general are to be preserved (short-term) by chilling the 
closed collection con t a i ners in durable ic e chests with crushed ice, immed1ately following 
collection. The Laboratory Supervisor will advise on any special requirements required by 
particular ci rcumstances, in general, it will be advisable to adhere to chilling with crushed 

•
ce alone for immediate field preservation, and allow the laboratory to coordinate needs for 
onger-ter• preservation. 

C. Handle samples as little as possible. 

D. Use non-conta•inating sanpling eguipnent and devices for effluent and stream sa1ples 1 

including the Wheaton Grab Saapler, the APHA Sampler, and the Kemmerer Water Bottle. 

E. Attach sanple tag securely to the sample container at the time the sample is collected. 
Record the serial number of the tag, the station number and location, the date and time 
collected, the type of sample, the sequence nunber , the p~eservative used, the analyses 
required, and the name of the collector. Complete tag information legibly in waterproof 
labeling. 

F. Use bound field books to record field •easure~ents and other inforaation necessary to 
docu~ent the sample collection processes. The standard format is to include the serial numbe 
of the field sheet, date, tiae, survey, type of saaple taken, volume of each sa1ple, code for 
sample analyses, unigue sample number, sa~pling location, field measurements including D.O., 
Temp. 1 Conductivity, and pH. The entries are to be signed by the saeple collector and the 
responsib ili ty for preparing and retaining field books are to be that of the study coordinate 
or his designated representative. 

G. The sample collector is physically responsible for the sa~ple until its custody is 
relinquished to the ~eceiving laboratory or assigned custodian, that is, it eust be in his vi 
at all tiaes, or lock- stored where it cannot be ta1pered Mith • 

• H. It is recon~ended that color slides or equivalent photographs be lade of the sampling 
ocations , and that docuaentary descriptive infor1ation be recorded to conclusively identify 

describe these photographs. 

- 9 -
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Thts study wtll docuaent and iapleaent a cha1n of possession and custody of any saaple 
collected, to insure that all are col l ected, transferred, stored, analyzed, and destroyed 
by authortzed personnel. Saaples wtll be accoapanied by a Chatn-of-Custody record that 
tncl udes t he naae of t he study, co l lector s stgnatures, statton nueber, station location, 
data, t1ae, type of saaple, sequence nuaber, nuaber of containers, and analyses required. 

The purpose of the Chain-of-Custody procedure is to establish an unbroken chain of 
connectton for docu mentation by aaintatntng an accurate written record of source and 
possesston of the samples through thetr analysis and ultiaate report. This procedure is 
also tntended to ensure that samples are collected, transferred, stored, analyzed and 
destroyed only by authorized, co~petent personnel. 

A sa~ple is in CUSTODY if it is in any one of the following states: 

• a. In actual physical possession. 
b. In vie•, after being in physical possession. 
c. In physical possession and locked up. 
d. ln a secure area, restricted to authorized personnel. 

See also details of Section b. 

Laboratory personnel are responsible for the care and custody of a saaple once it is 
handed to thee and should retain the saaple in their possession and view or secured in the 
laboratory at all tiaes. 

The laboratory area shall be aaintained as secured area and shall be restr1cted to 
authorized personnel. 

Once saaple analyses are coapleted, the unused portion of the saaple, with identifying 
labels and other docuaentation aust be returned to the Laboratory Supervisor for secure 
storage. 

Saaples should be destroyed only upon the order of the Laboratory supervisor, in 
consultatton with Project Officer . Saaple tags, like all laboratory records, aust be 
retained for three years. 

• A typical saapl1ng handling sequence is shown in the attached flowchart • 

• - 10 -
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Transportation 
to Laboratory 

\I 

Saaple Received at 
Laboratory, Sign Off 

Chain-of-Custody Docuaent 

\I 
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Log Nuabers, Enter Pertinent 

Data in Coaputer 
Including Priority 

and Hazard Inforaation 
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Schedule Analyses, and Coaplete 

Analyses 

SAMPLE HANDLING FLOW DIAGRAM 
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All instru•ents and equip•ent will be Cilibrited iccording to the manufacturer's recoa•ended 
procedures ind the gutdeltnes in the HANDBOOK FOR ANALYTICAL QUALITY CONTROL IN WATER AND 
WASTEWATER LABORATORIES, EPA-600/4-79-019. In add1t1on, the follow1ng spec1f1c procedures w1l 
be followed. 

• 

A. All inalytic•l bal•nces will be checked eich week with a set of 
Class S weights. The readtng of each weight should be recorded on 
the Balince Quality Assurance fora. 

B. All pH aeters will be calibrated, ieaediately prior to use, with two 
buffer solutions. Buffers used should span the expected range of pH 
and alkalinity deterainations. All buffers used must be standard ­
ized against standards of the Nat1onal Bureau of Standards. The pH 
meter must be recalibrated after each two hours of use. 

C. All conductivity Meters Must be ca l ibrated before each use against 
Standard 0.01 Molar Potassiu~ Chloride at 25.0 C. Four portions of 
solution are to be used, teMperature adjusted in ~ water bath. The 
conductivity cell is rinsed in the first three portions, and the 
resistance, R, of the fourth portion aeasured. The cell constant is 
Qiven by the question: 

Kc = Rs x 0.001413 

D. All turbidiaeters aust be cilibrated before each use using turbidity 
standirds prepared as in Standard "ethods 15th Edition, page 133. 
Standards of 40, 4.0 and 0.4 NTU should be prepared to calibrate the 
0-100, 0-10, 0-1.0 scales, respectively. 

E. All dissolved oxygen aeters aust be calibrated before each use using 
air calibration and water calibration, using water with a known 
oxygen concentrati on and water with zero dissolved oxygen. Water 
for calibration aust be prepared by filling four B.O.D. Bottles fro• 
well aixed water fro• an air-free collapsible container. The D.O. 
of 1st and 3rd bottles are detereined using the Winkler Azide 
aethod. The reaaining bottles are used to calibrate the •eter to 
average of the pairs, in each case. Thts calibration •ust agree 
with the air calibration. The air caltbration consists of plactng 
the electrode into a bottle with a saall a•ount of 

• - 13-
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The electrode •ust be in the air above the water. 
after the systee reaches equilibriu• and 
saturatton at that teaperature, corrected 
vapor pressure of water. 

F. All ther•o•eters will be chec ked aga1nst a ther•ometer certified by the National 
Bureau of Standards before being used and at least once annually. The check 
should include at least three temperature sett ings in the range from 
4 to 30 • C, preferably at 4, 15, and 30 C. 

S. All spectrophoto•eters must be checked for proper wavelength and spectral 
transaittance annually • 

H. The atoaic absorption spectrophotoaeter aust be calibrated daily for tach group 
of saMples. Series of five standards plus a reagent blank, in the linear 
response concentration range, should be used. Baseline drift is checked 
with a reagent blank after not •ore than f1ve saaples . lnstruaent calibration 
is checked with aidpoint standards preceding and following the blank. 

Proper instruaent operation should be verified by running a replicate saaple 
and a spiked saaple in each set of ten saaples. 

Instruaents and aethods used in this study will be calibrated daily for each 
set of sa•ples as a part of the analytical process. 

All procedures involving calibration utilize Class A voluaetric glassware, Priaary Standard 
Grade reagents, and/or other NBS-traceable aaterials or devices. 

Records of preparation of standards are aaintained in a peraanently bound record book. 

- 14 -• 



• Sectlon No. 
Revision No. 
Date: 
P~qe 

ANALYTICAL PROCEDURES 

9 
5 
Febru.uy 15, 1988 
1 of 2 

All s~mples ire to be col lected, preserved, ind •n•lyzed in ~ccord•nce w1th the 16th 
Ed1tion of Stindird ~ethods for Ex•e1nit1on ot W•ter •nd W•stewater. 
The tollowing libor•tory and field •ethods will be used in this study. 

STANDARD METHOD REFERENCES 

PARAMETER METHOD NO. PAGE NO. 

BOD 5 0 7 5~5 - 532 

TSS 209C 96 - 97 

FECAL COLIFORM 909C 896 - 898 •• 423 429 - 437 

AU(ALINITY 403 269 - 273 

CHLORINE RESIDUAL 408D 306 - 309 

NH3N 417C/E 382 - 386 

TKN 420A <MOD.> 408 - 410 

TOTAL P 424CIII/F 442-444/448/450 

SOL. ORTHO-P 424A/F 441/448 - 450 

N03N 418C 394 - 398 

N02N 419 404 - 406 

CHLOROPHYLL A 802G4,2/1002G 731-733/106-1072 

- 15 -
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DATA ANALYSIS, VALIDATION, AND REPORTING 

DATA ANAL YSIS: Condit t ons of ana l yses and responses of blan ks, samples, and 
are recorded on worksheet destg ned to acco•odatr related types of analyses. 

standards 
<See Appendices. ) 

Date and t1•e are entered on these wor~sheets and initials of analyst by analyst. 

Calculat i ons are made on the Sorrells Research ai nt-co•puter and routine reports are 
prtnted out fro• progra•s developed tnternally by Sorrells Research. (See Appedices.) 

The general equation for calculations of determ1nants in the l1near range of response is: 

Cu = Ru/Rs X Cs X Vs/Vu 

equal concentrations of Unknown ~ Standard, 
Ru, Rs equal responses of Unknown & Standard, 
Vu, Vs equal volumes of Unknown l Standard, 

where Cu 1 Cs 
respectively 
respectively 
respectively 

~A VALIDATION: The integrity of the data generated will be validated at several points 
Jring the collection, analytical, and reporting process. The two principal check points 

are the laboratory quality control checks and the data processing checks aade during 
preparation of data for client suaaary sheets and/or coaputer files. 

The laboratory control checks are described 1n Sections 11 and 14. These checks 
consist of the use of field replicates, laboratory replicates, and spiked replicates 
to aon1tor the levels of precision and accuracy of the collection and analytical processes. 

Data developed will be reviewed by K. E. Sorrells, while Q.A. Wor k will be presented by 
the OA officer, 1n coapar1son to the previously stated QA obJect1ves of this study. 

OUTLIERS: Outliers fro• the laboratory quality control checks indicate sa1pling 
or analytical probleas. 

Any questionable deterainations will be repeated; such questioned data that cannot 
be thus resolved will be invalidated. 

All outliers fro• data processing and/or report print-outs will be checked against 
the original worksheets. 

DATA FLOW: See Section 7 for a di agraa of saaple handling and tnforaation processing. 

REPORTING: F1eld and laboratory data are reported to client and/or hts Consultants 
~ CORpletion of Ti•e-Series determinations, usually five days after receipt of sa•ple. 

- 17 -
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The quality of dat~ froe this laboratory will be assured by a syste• of internal checks. These 
include equipment checks, reagent checks, and laboratory perforaance checks. The results of 
these thec~s w1ll be recorded to vertfy the operat1on of the qualtty control syste1 and to 
docu1ent any changes th•t occur. 

CHEMICAL LABORATORY: 

A. 

c. 

D. 

• 

T h ~ anal yt1cal balance will be checked wtth a set of Class S weights each week. 
The read1ng of each we1ght will be recorded on the balance quality assurance 
sheet. 

The temperature of all B.O.O.incubators should be checked daily and recorded on 
the quality assurance check sheet. The te•perature will be checked by 1easuring 
the te•per•ture of a sealed B.O.O. bottle, filled with distilled water, kept in 
the incubator. The te1perature should be aeasured to the nearest 0.1 C 
The te1perature 1ust be 20 +- 1.0 C at •11 t1aes. Corrective acion, adjust•ent 
or repair ~ust be taken if this te1perature range is not ~et. 

The te1perature of the drying oven is to be checked daily and recorded on the 
quality assurance sheet. The correct settings are 105 C and 180 C for total 
suspended solids and total dissolved solids respectively. Certain reagent drying 
and specialty procedures require other teaperatures such as 70 C, 120 C 
and 285 C. Corrective action, adjust•ent, or repair 1ust be provided if 1easured 
teeperatures are not correct. 

The results of each pH calibration 1ust be recorded on the quality assurance check 
sheet, If the electrode response to two buffers show differences greater than 
0.1 pH un1t, corrective action 1ust be taken. If recalibration, cleaning the 
electrodes or changing the buffers does not bring the response within liaits, 
the electrode is to be replac@d • 

- 18 -
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e. The noraality of all t1trants used in the laboratory aust be checked each wee k. 
for stable reagents, or w1th each use for less stable reagents, and thos used 
1nfreguent1y, 

The noraality of the sodiun thiosulfate D.O. Titrant should be determined with 
Standard potassiue biniodate as described in STANDARD ~ETHODS, 15th Edition, 
page 271. 

The noreality of the EDTA t1trant for total hardness whould be d~termined w1th 
Pr1mary Standard Calcium Carbonate solution as described in STANDARD METHODS 
15th Edition, page 198 . 

The distilled water should be 1onitroed weekly for specific conductance, 
Total Organic Carbon; and aonthly for pH, NH3N, N03 + N02N 1 arsenic, cad1iua 
chro~iUI 1 copper, seleniua, sodiu1 1 and zinc. The nitrogen analyses should be 
run using freshly deionized distilled water as a blank . The •etals analyses, 
except sod1u1 should be run be concentrating 2 liters dist1lled water to 100 al. 
Sodtu• should be run using the best qu•lity available deionized distilled 
water as a blank. These checks should be recorded on the distilled water 
quality assurance check sheet. 

LABORATORY PERFORMANCE CHECKS: 

The performance of the laboratory will be checked with a scheculed syste• of replicate 
sa1ples replicate spiked saaples, and perforaance evaluations fro• an outside source. The 
operations carried out during this study will be •ade in accordance with EPA publication 
600/4-79-019, •Handbook for Analytical Quality Control in Water and Wastewater 
Laboratories", and Sections 101 through lOS of the AWWA/APHA/WPCF publication NStandard . 
"ethods for the Examination of Water and Wastewater•, 15th Edition, (1981), 

All analyses will be checked for precision by the analysis of replicate sa•ples. 

• - 19-
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Replic~te deter~inations will be •~de bv a randoa selection process to ensure a 
statistinl average of ten percent (10 X> replication. On held proJects duplicate 
sa•ples will be collected in the field by the person or tea~ collecting sa~ples. The 
results of replicate analysis ~ust be recorded on th Quality Control Sheet (see 
Appendices) and on control ch~rts prepared as described in Section 14. 

• 
B. Spiked Replicate Samples: 

Of these rando~ly-selected replicates described above, on every other selection 
also will be added spiked replicates for accuracy and recovery studies • 

This pr ovides ~n addition~} 10 X effort devoted to this aspect of quality 
assurance for a total ot twenty percent <20 1). 

It is believed that the rando• selection process used in this laboratory 
is appropriate for un-biased statistics, and is des1gned to remove any element 
of subjectiv1ty fro• the selection of replicates in a sa•ple series. 

These spiked replicates will be prepared by adding a known amount fo the analyte 
to an aliquot of the replicate sa•ple in a standard volu•e cont~iner. 

Standard materials for ~nalyst spiking w1ll be reviewed immediatley following 
deter•inat1on to ensure that trends are deter•ined early and that necessary 
corrective action can be taken as soon as possible. 

The results are recor ded on Quality Control Sheets, and control charts prepared 
as described in Section 14. 

C. Perfor•ance Evaluation sa•ples fro• an outside source will be analyzed 
annually. 

Either samples fro• EPA or its contractor or fro• a relable independent source wi ll be 
used. The analyst should perform the analysis without knowing the expected values • 

• - 20-
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PERFORMANCE AND SYSTEM AUDI TS 

Performance and systea aud i ts will be perfor~ed annually. 

13 
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1 of 1 

Laborator y perf oraance will be chec ked us ing audit samples. A sample for eac h wa t er qual i t y 
parameter will be analyzed and the results reviewed by State personnel. 

The s ystea aud1t will cons i st of an on- site evaluation by personnel fr o~ t he State. The aud it 
will 1ncl ude a review of: laboratory person ne l , facil i ties and equip ment, analyt i cal 
methodolog y, fteld and labora t ory quality control , and data ha ndl ing . 

Each set of samples daily will be a c co~panied b y bl an k and s t anda r d determ i nations to ensure of 
response • 

• 
stea of cress checks utilizing Priaary Standards Grade reagents will be devised to ensure 
racy of response. 

In this aanner, •aterial that is used as a standard in one procedure, will appear as a 
deterainant in another. 

The laboratory facil i ties will be inspected annually by either the State of Arkansas Dept. of 
Pollution Control and Ecology personnel and/or the EPA, Region YI. 

Standard Re f erence Kater i al s furnished by EPA or the i r contractor will be analyzed or aore 
frequently, according to specif i cation. 

Th i s laboratory will also partic i pate in i nter - laboratory coaparat i ve st udi es such as conducted 
by the USGS or other qualified agencies or organizations. 

The results of such outside perforaance checks wi ll be available on request and provided as par t 
of the QA report for each funded study. 

Disc r epanc i es di s covered i n t he course of suc h a udi ts wi l l be s ubject to i aeed i ate correct i ve 
ac tion • 
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The analytical balance 1ust be cleaned weekly and 111diately after any cheetcal sp1lls. 

The balance table 1ust be kept neat and cleaned after any spills. Any spills that •ight 
interfere with trace analyses 1ust be tlled&ately and thoroughly cleaned up. 

The analytical balance is cleaned and checked •nnually by A•erican Scientific Products 
Bal•nce Service against weights certified by the National Bureau of Standards. 

B. pH I'IETER: 

~H electrodes are 
trolyte solutions 

to be •aintained by following the •anufacturer's reco••endations for · 
and storage procedures. 

The followtng spare eaterials are to be kept on hand. 

1. glass pH electrode or co•bination electrode. 

2. reference electrode. 

3. electrolyte solutions. 

4. pH 4 buffer 

5. pH 7 buffer 

6. pH 10 buffer 

C. CONDUCTIVITY 11ETER: 

Conduct1v1ty cells are to be recleaned and replentized whenever the readings becoae 
erratic, when a sharp endpoint cannot be obta1ned 1 or when inspection shows fowl1ng or 
that any of the plat&nu• black has flaked off • 
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PREVENTIVE MAINTENANCE 
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D. DISSOLVED OXYGEN METERS: 

Jinuary 25, 1982 
2 of 4 

The membrane/electrolyte module 1s to be inspected daily, with each usage. It is to be chang r 
bi•onthly or whenever resonse is slugg1sh or erratic or when the appearince of the internal 
solution shows fouling. 

The following spare materials are to be ~alntained on hand. 

1. me~brane/electrolyte modules 

• 2. dry cell for probe 
\ 

3. spire funnel/stirrer 

4. dry cells for portable aeter 

E. TURBIDI"ETER: 

Cuvets •ust be clean and free of scratches in the critical area. Cuvets are to be cleaned by 
washing in a detergent solution then thoroughly rinsing with distilled water. 

The following Spire aaterials should be kept on hand. 

1. light source 

2. saaple cell 

F. WATER DISTILLATION UNIT: 

Each day drain the still coapletely while hot, and flush the water l1ne by opening the supply 
~lve full open for a few ~inutes. 
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Close the dra1n claap and refill the constant-level reservoir, then adjust the supply water 
flow to tr1ckle setting. 

Operate the st1ll for several ~inutes, wasting the condensate, then dra in and set for noraal 
opera bon. 

Follow the manufacturer's directions for opiration and weekly cleaning. 

•• ATOMIC ABSORPTION SPECTROPHOTOMETER: 

fhe preventive aaintenance schedule for the IL251 AA/AE is organized in a daily, weekly, 
aonthly, seai-annual and annual foraat. Also included is a log sheet to record the aaintenan• 
perforaed. Th1s schedule is outlined in the Appendixes to this QAP, 

1. replacuent fuse kit - Part No. IL20869 

2. spue pre-ai s 0-ri ng kit - Put No. Il44179 

3. spare frangible diaphraas - Part No. IL6104b 

4. spare glass beads - Part No. IL42234 

S. spare glow plug - Part No. 1144062 

- 24 -
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PREVENTIVE MAINTENANCE 

<Continued) 

H. TRACOR 5b0 GAS CHRO"ATOSRAPH: 

The aaintenance schedule is outlined 1n the Appendices to this QAP. 

The follow1ng spare aaterials should be kept on hand: 

1. printer/plotter paper 

2. carrier gas <special order) 

• 3. ~upply gases (special order) 

4. septu11s 

I. DOHR"ANN DC-90 CARBON ANALYZER: 

13 
4 
January 25, 1992 
4 of 4 

The aaintenance schedule for this instruaent is outlined in th Appendices to this QAP. 

The follow1ng spare aaterials should be kept on hand: 

1. replaceaent setuas- Part No. 517-811 

2. puap tubes- Part Nos. 899-641, -645, -651 

3. therul printer papu - Part No. 040-646 

4. tin aetal - Part No. 511 - 876 

J. SCA PRECISION SCIENTIFIC 44.5 C FECAL COLIFOR" INCUBATOR: 

The water bath 1s to be drained weekly and cleaned. Avoid splash1ng water into the control 
panel area. 

instru~ent control panel should be kept on hand, as well as a backup 44.5 C incubator. 
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PREVENT IVE MAINTENANCE 

<Continued > 

K. HPS890A GAS CHRO"ATOSRAPH 

Th e •• int enin ce sch•dule is outl ined in tht Appendi ces to th i s QAP. 

l . HP 59709 "ASS SELECTIVE DETECTOR 

Th• •• i nten•nce schedule in outlined in tht Append i ces to this QAP. 

Detcription HP Part No . Qty. 

• lntulator, Verpet OS990-20136 l 
Screw, o-ao 1 l/1 OS990·201SI 4 
Screw, 0-10 1 1/4 OS990-201SO 4 
Filament, Welded OS990-6001. 4 
Lockwuber, 0-10 2190-0049 3 
Screw, 0-10 1 3/1 OS990-102lS 1 
llepeUer 05970-20042 1 
Jon Source Ct.amber OS99S-10014 l 
Drawout Sleeve OS990-10216 l 
Truare Clip, La rae 0510-0647 4 
Spacer, Ceramie, Larae OS990-10lll 2 
Spaeer, Ceramic, Small 05990-20117 4 
Curved Sprina Wuher 3050-0972 2 
Truare Clip, Small 0510-0131 4 
l..eDJ Contaet Sprina 05990-00116 1 
Wuher, Plain, 0-10 30SO-Oil7 4 
Sprina. Repeller Contad OS99S-l0081 I 
Electron Multiplier 1910-0015 I 
Blank ferrule 0100-0691 l 
Column ferrule for SGE nut 0100-1295 s 
VCR. niekel aaeltet 0100-1145 I 
PFTBA vial 0-rina 0100-0717 1 
Column nut (SGE fittina) 05981-10066 I 
PFTBA IS00-0656 1 

• "Blue• apta 9301-0370 10 
Mechanical rouah pump oil 6040-0517 1 qt 
Turbomolecular pump oil 6040-0468 1/4 liter 

- ·-· ·-

- 2~·-



Section No. 
R@vision No. 
D~te: 

Page 

1 4 
4 
Janu ar y 25, 1982 
1 of 4 

SPECIFIC PROCEDURES TO BE USED TO ROUTINELY ASSESS 
DATA PRECISION, ACCURACY~ AND COMPLETENESS 

The prec1s1on and accuracy of labor~tory data wtll be inspected 1~aed1ately after the analyse 
~re perforaed. Data froa dupl1cate ~nd spiked saaples will be recorded and plotted on qualit 
control charts or entered into and coapared with quality control tables to assure that the 
results ~re within the accept~nce liaits. 

The prec1sion and accuracy ch~rts are designed to hold 20 sets of replicate deterainations pl t 
room for notes and comaent. 

PRECISION: The control limits for precision will be deter~ined from past sets of replicate 
d~ta. Data judged to be out of control (fro• comparison with literture reports and/or 
Supervisor's experience) will be discarded before calculations are ~ade. <See also Section 1~ 

•
llowing.l A series of control liaits will be deter•ined for different concentration ranges 
en necess~ry. In general, however, our philosophy is that the precision of a series of 

{ lterainations can be represented by a statistic expressed as a percentage of the aean of 
replicate deterainations 1 plus another stat1stic approxiaating the "iniaua Detectable 
Concentration of that analyte. The first applies at deterainant levels exceeding 10 ti•es thE 
"DC, the second at deterainant levels near the "DC, and a coabinat1on at tnteraediate levels. 

The control liaits will be based on the Coefficient of Variation <Standard Deviation as l of 
Replicate "ean) og replicate deterainat1ons for a given concentration range. The upper 
control l1ait will be set at the 95-percent level for an in-control series of twenty 
determinat1ons. Coaparisons with Shewbart Control Charts as shown 1n EPA Publication No. 
600/4-79-019 and in related aatertal w1ll be aade to ensure coaparibiltty of data with State 
Laboratories, and to ensure that our data is a least as precision controlled. 

The upper control liait will be rounded to thR ~ppropriate units for each concentration range. 

When replic1te v•lues are in different concentr~tion r1nge~, the •e•n of values will deter•ine 
the appropriate concentration range. 

The analysis will be controlled when the CV for replicates is less than or equal to the upper 
control lt•it. When th CV (or S.D. at intermediate 1nd lower concentration ranges) exceeds th 
upper control li1it, the anlaysis aust be stopped until the problea is ldenttfied and resolved 
After resolution, the preble• and its solutton aust be docu~ented •nd all analyses since the 
last in-control check aust be repeated or invalid•ted. 
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SPECIFIC PROCEDURES TO BE USED TO ROUTINELY ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

<Continued) 

ACCURACY: The control li1its for accuracy will be developed fro• spi ked sa~ple data and wil l I 
based on the percent recovery of the spike. 

The percent recovery, P, is defined as: 

P = <100 X CFinal Concentraion - Initial Concentration )/ Spike) 

~ initial concentration ii tht 11an 

I ~ average percent recover y for each 
replicates in the range of interest; 

of replicate values. 

para•eter is calculated fro• a series of 20 spiked 
a series which has been judged to be in control. 

The standard deviation S, for percent recovery is calculated. 

The control li•its are average P +- 2 S, for 95 X confidence li•its. The preparation set shoul 
be checked to see whether any value~ exceed the calculated control li1its. Statiscally, one ou 
of twenty eay be expected to exceed these li•its. However, only one of 100 would be expected t 
exceed P +- 3 S. To check for proper distribut1on, at least 50 l of the data should fall wi thl 
the interval P +- S. 

The analysis will be considered to be out-of-control if either of the following two conditions 
applies. 

a. 

b. 

• 

Any point beyond the control li1its. 

Seven successive points on the sa•e side of the central line 
representing Average P. 
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A. All deter•tnations •ade in accordance w1th STANDARD ~ETHODS (15th. Edit1onl or equ ivalen t 
will subJect to these select1on rules. 

B. 20 l add1t1onal effort above our nor~al workload will be devoted to replication and recov 
quality assurance work. 

C. Thts •eans on the aver age - S 4 stra1ght replication and S l repl1cat1on wtth (10% 
replication) recovery. 

D. EVERY OTHER r eplication selected as spec1f1ed below, therefore, w1ll also be a RECOVERY D 
That it, we will detereine replicates as usual, and also replicates on that same 
randomly -sel ected sa•ple spiked per tnstructions with standard deter•inant. 

USE OF THE SR-51 FOR RANDOM SELECTION: 

~his is dependent on the nu•ber, N, of sa•ples on which given deter•ination is to be ~adr. 
\ .In so•e cases, we •ay have to eake randoe selection in advance, in order to ask our client 

to provide sufficient sa•ple to carry out usual procedure with as •any as four aliquots.> 
This select1on is to be eade on EVERY SET we undertake henceforth, whether N co•prises 1 or 

If N ts 10 or •ore, proceed to STEP TWO, If N is •ore than 10, then come back to STEP ONE 
until all series of 10 or less are satisfted. 

STEP ONE: Clear all on the SR-Sl. Then 2ND , RAN. !Thi s decides if you are to DO a replicate 
on THIS SET of SUBSET of less than 10 sa•ples. The answer is YES for N shown and RAN equal 
to or grea ter than shown pa ir ed with N below.) 

1=> 90 2=> 80 3=> 70 4=> 60 S=> SO 6= > 40 7= > 30 B= > 20 9= > 10 

STEP TMO. Clear all on the SR-51. Th en 2ND RAN. (MULTIPLY BYl X. ON =, ROUND UP to next 
whole no. This selects the iTH sa•ple in the set of N for replicatton. RECORD the 
Identity and date set NON on our QA sheet for that Determinat ion and Range because 
EVERY OTHER repltcate i s to be a RECOVERY REPLICATE which will be recorded on a SEPARATE 
sheet AS WELL. Our QA SHEETS ARE to carried only for H sets of 20 replicates. 
We will co•plete 40 REPLCATE sets (two co•pleted QA sheets > in the course of coepleting 20 
RECOVERY sets. (One sheet. > 

• 
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ILLUSTRATION: Assume a set of ten sa~ples i s logged at the lab. The random genera tor, 
on ~ct1vat1on of the s equence as descrtbed 1n our protocol, shows 70. Therefore saaple 
No. 7 is replicated i n t his set. 

~e have 

2 3 4 5 6 7 B 9 10 

The next set of 10 is the other set. Suppose the r~ndom nu~ber gener~tor, acuated, shows 30 
• Therefore the third sa1ple in this sequence is rep licated, ~nd SPI KE replic~ted. 

Ne have 

11 12 13 15 16 17 19 19 20. 

Out of a total of 20 we have done 4 add itional determinat i ons, wh ich is 20 l ~dditional . 
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DUALITY ASSURANCE REPORTS TO PROJECT MANAGEMENT 

q datly qual1ty ass uranc e su~aary is subm1tted to routine NPDES cl1ents on their rout1ne 
reports. 

A ~onthly qual1ty assurance report wi ll b! prepared by the 5th. of the following ~onth, to be 
subm1tted to SR manage•ent, with copies to Project Officers where required. The report is to 
1nclude all paraaeters for quality control such as percent saaples duplicated, percent samples 
sp1ked, sa•ples vo1ded, parameters voided, scheduled samples not collected, exc eptions to 
hol ding t1•es, and narrative of such act1ons taken, 

A sum•ary quality assurance report will be prepartd within ninety days following last field 
s. e in each coapleted field survey Ctwo phases). Precision, accuracy, and coapleteness of 
' will be reported and evaluated on each measureaent compleMent, together with a discussion 
o . ~ny significant QA probleas, and subaitted to: Arkansas Departaent of Pollution Control ~ 
Ecology, Attention - "r. Larry Wilson; EPA Reg i on VI, Attention - "s. Bonnie S. Roao; 
Sorrells Research aanage•ent: and Proj ect Engineers, WLE Consultants . 
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Initial set up for control charts and standard deviation of replication and average percentage 
recovery are revtwed to document that laboratory and field procedures are 1n control for each 
g1ven deter~1nat1on and range. 

Whenever the internal control check or perfor1ance audit indicates and out-of-control situation. 
correct1ve adtions eust be taken. 

Corrective actions i s to be taken at each step of the laboratory process whenever probleas 
appear. Each such proble~ is to be resolved before movtng on to the next step of the procedure. 

An analsis will be considered out-of-control the established control lieits are exceeded. The 
analyst 1s responstble for detecting out-of-control situations and initiating the corrective 
action. 

In general, labor ator y problems may just reQuire that the analyses be repeated, but field 
problems will usually, require new samples. 

l.an out-of-control situation occurs, the analysis ~ust be stopped until the problea has been 
ved. The corrective action aust be approved by the Laboratory Supervisor, and documented. 

h •• analyses since the last in-control point aust be repeated or the data invalidated. 

Resolve any problems found in analyzing blank and eidrange standard. Control conta•ination, 
re-calibrate, or review analyst's technique. 

If recovery from field spike is unsatisfactory per control liaits for analyte, analyst will 
prepare siailarly-spike distilled water saaple and analyze. Systeeatic error in the laboratory 
or fundaaental problees with the spike, if revea l ed, are to be corrected. 

If recovery froa field-spike environ~ental saeple is unsatisfactory, si1ilarly spike an aliquot 
of its replicate. Deter~ine if there •~Y be i~~edi~te s~•ple interference or bad background. 

Otherwise, deterainr if there aust be special conditions not pre5ent in the liboratory, hiving a 
noticeible detrieent to recovery of spike froa environeental s•eple. 

If replicates of saae field sa•ple exceed precision control li•its, deteraine cause, and repeit 
labor~tory analysis on entire set. 

Finally, if all laboratory elements are deterained to be in control 1 if si•ultaneously collected 
replicate field sa~ples exceed lie1ts 1 representativeness of field saepling technique Mill be 
addressed and corrected. 
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Boring (All 
Are Offset) 

B2..5 
0-5' 

5-10' 
10-lS 

C1-5 
0-S 

5-10' 
10-15' 

C2.5 
0-5' 

5-10' 
10-15' 

0.5 

C4.5 

01.5 

0 2.5 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

Woodward-Clyde Consultant 

TABLE 1 

CONCENTRATIONS OF CONTAMINANTS IN SOIL 

(ALL VALUES AS mg,lkg) 

DCA 

12.2 
2.3 

Nll.. 

152 
10.2 
0.2 

0.6 
0.1 
1.3 

11.6 
1.9 
0.2 

0.5 
0.5 
1.1 

1.9 
0.2 
NIL 

0.6 
0.1 
NIL 

DNBP 

4.534 
39 
3 

36,087 
18,488 

84 

26 
7 
3 

72 
20 

NO 

NO 
0.2 
3 

158 
6 
2 

41 
2 
1 

ODCB 

NIL 
NIL 
NIL 

NIL 
NIL 
NIL 

Propanil 

8.7 
9.0 
20 

712 
169 
0.1 

0.3 
0.5 
0.1 

25.5 

NO 

NO 
NIL 
0.3 

1.1 
0.6 
0.4 

1.0 
0.6 

NIL 
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Boring (All 
Are Offset) 

03.5 

04.5 

E3.5 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

0-5' 
5-10' 
10-15' 

E4.5 
0-5' 

5-10' 
10-15 

Note: 

nuuU~i:lrO•\,ayae \,;00SUitant: 

TABLE 1 (CONTINUED) 

CONCENTRATIONS OF CONTAMINANTS IN SOIL 

(ALL VALUES AS mg,lkg) 

DCA 

8.8 
0.2 
0.9 

ND 
0.7 
0.5 

0.2 
0.1 
0.2 

0.7 
0.3 
0.2 

DNBP 

85 
37 
03 

0.2 
44 
0.4 

75 
2 

0.7 

0.2 
6 
1 

ODCB 

NIL 
NIL 
NIL 

Nll_ 

NIL 
NIL 

NIL 
NIL 
NIL 

NIL 
Nll.. 
NIL 

Propanil 

17.4 
1.1 
5.6 

0.1 
0.1 
0.1 

2.0 
3.9 
0.2 

0.7 
0.2 
0.0 

Analyses performed in Cedar Laboratory . 
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TADUl Z 

OONO!NiltATIONS Of' OONTANINANTS IN SOU. 

(AlL VAU.Jl!S AS~ 

Doriltc 1,3 DCA l ,4 DCA DNilr 0001 ......... 1,3 DCND 3,41XND l"bceol Aailolc Nc~ 

82.5 NO NO •cw8 NO • . 128 NO 0.544 Nl> ND 9.16 0-S' 

c1.s .624 
~s· 

56.16 18120 12.4 276 NO NO NO NO NO 

Cl..S ND NO NO Nl> NO NO ND NO NO ND 
~s· 

ClS 2 -«2 0346 5112 0822 76.8 NO NO NO NO NO 
~s· 

cu NO 
•~as· 

NO 1.744 NO OZM NO NO NO NO NO 

01.5 0.010 NO 116.16 ND NO NO NO NO NO NO o.s• 

02.5 NO 
Q.j• 

NO 29.056 NO 0.947 ND NO ND NO NO 

~ Dl.S 0614 2.726 49.92 006? 26.46-f 001.7 0012B NO NO 0.195 0 ~s· 
Q. 
~ 

045 NO NO Jl2B NO 134.72 NO NO NO NO NO Dl ... S-10' 
Q. • 0 -I.!J.5 NO NO 4256 NO I 142 NO NO NO NO ND '< ~s· 
Q. 

" r:A s NO NO 
~s· 

NO ND I OSJ NO Nl> NU NO NO 0 
0 
:J 

T l I 123 1.651 2S 8S6 ll IS OOS6 29.568 44-18 NO 93.76 en Nl> c: -... 
DJ 
:J .... 
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ECOLOGY AND ENVIRONMENT, INC. 

TO: Keith Bradley, RPO 

FROM: Tom Smith, FIT Geologist 

THRU: K.H. Malone, Jr., RPM 

DATE: February 12, 1985 

MEKJRANDUM 

, 
': 

, 
fR~· 
E ... 'ewed by 6Aw.sc j 

.. -date_ 
~--

SUBJ: Dioxin Sampling, Vertac Chemical, West Helena, Arkansas (AR361) 
TDD IR-6-8411-15 

On December 4, 1984, the FIT collected 43 ••plea frc. 43 locations at the 
Vertac Chemical site, West Helena, Arkansu, for dioxin analysis. The eDdewor 
was part of the National Dioxin Study and represented a Tier 6 inspection. 

A combined random/direct scpling a'Pproacb waa applied during this inapection • 
The direct approach ~s utilized along the nortbwe1tern boUDdary to quantify any 
dioxin residues which may have remained atop the inactive, covered surface 
impomdmenta (see attached map). A randoaa approach w.a used throughout the 
remainder of the unpaved portions of the site. 

A grid network was devised for the Vertac Site (see attached grid map). Grids 
1-18, which are within the inactive surface iapoundaent area, were s•pled by 
the direct method. Grids 19-159 were sampled by a randaa selection scheae as 
derived from a pocket calculator. Each sample waa collected from tbe mid-point 
of the selected grid and followd the protocols described on pages 38-40 of the 
Final Draft Re ort: Sam lin Guidance Manual For The National Dioxin Stud 
July 198 • The d1rect approach Ylelded 1 sample• from gr1ds gr1d 1 waa 
inadvertently not umpled) and the randca method yielded 26 acplea from 141 
grid a (set! attached sample location map). 

Analytical data generated by this inspection indicated that no 'ICDD was present 
in any of the samples collected at the Vertac west Helena facility. 

The FIT recoaaeocla that no further National Dioxin Study activity be conducted 
at this site • 
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APPENDIX E 
GROUNDWATER DATA 



Piezometer Elevations (Relative to Mean Seal Level) 

411~:=----1~=:==-1~=:=~-1~:::~~1~:::~-1~=:=~~1~:::~-1~::::_1~=:=~-1~:::~~1~=:=~ 
06/22/88 166.10 166.40 179.22 166. 30 195.20 166.00 166.60 165.80 194.10 166. 2 
08/09/88 166.08 166.05 179.22 165.87 195.20 166. 22 165. 7 2 165.35 194.10 165 .6 
08/15/88 164.83 165.05 179.22 164.70 176.45 164.72 164.55 163.85 181.02 164. 4 
08/24/88 165.08 165.38 179.22 165.03 176 .45 1 64.13 164.97 164.52 180.52 164. 7 
08/30/88 164.83 164.88 179.22 164.95 176 .4 5 1 64.97 165.22 164.60 180.27 164 .9 
09/19/88 167.42 167.63 179.22 167.45 176.45 167.30 167.38 166.93 179.60 167. 2. 
10/07/88 167.33 167.55 179.22 167.53 176.45 167.55 167.42 1 67.02 178.93 167. 2 
10/13/88 167.58 167.63 179.22 167.62 195.20 167.72 167.47 167.18 178.85 167. 3. 
10/21/88 167.67 167.80 179.22 167.78 176.62 167.80 167.67 167.27 178.77 167.4 
10/28/88 167.83 167.97 179.22 167.95 176.62 167.97 167.76 167.27 179.18 167.6: 
11/04/88 168.08 168.14 179.22 168.20 176.62 168.22 168.01 167.68 178.85 167. 9· 
11/11/88 167.92 168.05 179.22 168.04 176.62 168.05 167.84 167.52 178.60 167. 7 ' 
11/18/88 168.08 168.55 179.22 168.45 176.62 168.47 168.26 167.93 178.93 168. 1. 
11/29/88 170.33 170.55 179.22 170.28 176.62 170.38 170.01 168.77 181.52 169. 9 ~ 
12/16/88 170.33 170.38 179.22 170.28 176.62 170.38 170.09 169.85 181.18 169. 9t 
01/06/89 172.25 172.30 179.22 172.28 176.62 172.47 172.01 171.77 183.43 167. 9 ( 
01/20/89 173.83 173.97 179.30 173.87 176.62 174.13 173.67 173.35 186.18 173. 5~ 
01/27/89 173.67 173.63 179.22 173.53 176.62 173.80 173.34 173.02 186.18 173.2: 
02/02/89 173.92 174.05 179.22 174.03 176.62 174.22 173.76 173.52 186.68 173.7: 
02/10/89 173.83 1/3.97 179.22 173.95 176.62 174.13 173.76 173.43 187.35 173.5: 
02/24/89 175.75 175.88 179.22 175.87 176.62 175.97 175.59 175.27 187.85 17 5. 57 
03/03/89 176.08 176.22 179.22 176.20 176.62 176.30 176.01 175.68 188.43 175.9( 
03/10/89 176.00 176.13 179.22 176.12 176.62 176.30 176.01 175.60 188.27 175.8G 

/31/89 176.00 176.13 179.22 176.12 176.62 176.47 176.01 175.60 187.60 175.9C 
/31/89 175.92 176.05 179.22 176.12 176.62 176.30 175.92 175.60 187.68 175.82 

..J4/14/89 175.25 175.47 179.22 175.45 176.62 175.63 175.34 174.93 186.93 175.2:: 
04/21/89 174.67 175.13 179.22 174.70 176.62 175.13 174.63 174.35 186.18 174.5/ 
04/28/89 174.67 175 . 05 179.22 174.95 176.62 175.05 174.55 174.27 185.52 174.46 
05/05/89 174.50 174.55 179.22 174.70 176.62 174.80 174.38 174.10 185.02 174.32 
05/12/89 175.25 175.22 179.22 175.37 176.62 175.47 175.05 174.68 185.10 174.9t 
05/19/89 173.83 173.97 179.22 173.87 176.62 173.97 173.55 173.27 184.68 173.48 
05/26/89 174.53 174.40 179.20 173.35 177.05 174.43 173.95 173.75 185.73 173.85 
06/02/89 173.75 173.65 179.20 173.60 177.05 173.75 173.25 173.00 185.25 173.10 
06/09/89 173.80 173.65 179.20 173.60 177.05 173.75 173.20 173 .00 185.00 173.10 
06/16/89 175.50 175.40 179.20 175.40 177.05 175.50 175.15 174.90 186.20 175.00 
06/23/89 174.85 174.80 179.20 174.75 177.05 174.90 174.40 174.10 186.10 174.30 
06/30/89 174.40 174.35 179.20 174.30 177.05 174.50 174.00 173.70 185.50 173.85 
07/07/89 176.80 176.80 180.65 176.90 177.20 176.90 176.70 176.30 187.05 176.40 
07/14/89 176.10 176.10 180.70 176.15 177.40 176.30 176 . 00 175.65 187.35 175.80 
07/21/89 175.10 175.05 180.10 175.05 177. 3 5 175.25 174.75 174.40 187. 10 174.60 
07/28/89 174.20 174.15 179.20 174.15 177.20 174.35 173.85 173.55 186.55 173 . 65 
08/04/89 174.00 173.95 179.20 174.00 177.05 174.20 173.60 173.50 186.45 173.65 
08/11/89 171.95 171.80 179.20 172.30 177.05 172.65 172.30 171.90 185.50 172.10 
08/16/89 168.80 168.95 179.20 168.80 177.05 167.95 168.30 167.80 184.20 168.10 
08/25/89 170.90 170.80 179.20 170.90 177.05 171.10 170.55 170.25 183.75 170.40 
09/01/89 171.35 172.30 179.20 171.30 "177.05 171.50 170.95 170.70 184.20 170.80 
09/08/89 171.95 172.20 179.20 172.30 177.05 172.40 172.05 171.75 183.20 171.85 
9/08/89 170.75 170.80 179.20 171.10 177.05 171.20 170.95 170.55 183.40 170.75 

/22/89 172.25 172.20 179.20 172.30 177.05 171.40 172.05 171.80 182.90 171.90 
/05/89 173.20 173.10 179.20 173.20 177.05 173.40 172.95 172.65 184.15 172.80 

J/13/89 173.05 173.00 179.20 173.05 177.05 173.20 172 . 85 172 . 55 183.45 172.65 
110/17/89 173.20 173.10 179.20 173.15 177.05 173.30 172.95 172.65 183.40 172.75 
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Piezometer Elevations {Relative to Mean Seal Level) 

411E:=----l~~~=~-l~~~=~-l~~~=~~l~~~=~-l~:~==~l~~~=~-l~~~==-l~~~=~-l~~~=~~l~~~=~-
10/20/89 173.40 173.35 179.20 173.45 177.05 173.50 173.15 172.90 184.05 173. 0 
10/27/89 173.35 173.30 179.20 173.35 177.05 173 . 45 173.10 172.80 183.70 172. 9 
11/03/89 173.25 173.20 179.20 173.20 177.05 173.30 173.00 172.70 183.15 172. 8 
11/10/89 173.40 173.30 179.20 173.35 177.05 173.45 173.15 172.90 183.70 172. 9 
11/17/89 173.40 173.30 179.20 173.35 177.05 173.45 173.10 172.85 183.60 172. 9 
11/27/89 173.70 173.65 179.20 173.70 177.05 173.80 173.40 173.20 184.65 173.3 
12/01/89 173.55 173.50 179.20 173.50 177.05 173.15 173.25 173.00 184.35 173.1 
12/08/89 173.50 173.40 179.20 173.45 177.05 173.55 173.20 172.95 183.75 173.0. 
12/11/89 173.45 173.35 179.20 173.40 177.05 173.55 173.20 172.90 183.70 173. 0 
12/15/89 173.35 173.20 179.20 173.25 177.05 173.40 173.05 172.80 183.45 172.8. 
12/21/89 173.15 173.05 179.20 173.10 177.05 173.20 172.90 172.60 183.25 172.7 
12/28/89 173.10 173.00 179.20 173.05 177.05 173.15 172.75 172.55 183.15 172.61 
01/05/90 174.15 174.00 179.20 173.95 177.05 174.20 173.75 173.55 185.15 173.61 
01/12/90 174.55 174.45 179.20 174.45 177.05 174.70 174.25 174.00 185.85 174.0: 
01/19/90 173.85 174.65 179.20 174.75 177.05 174.95 174.50 174.30 186.15 174.3: 
01/26/90 175.50 175.40 179.20 175.45 177.05 175.65 175.20 174.95 186.85 175.0~ 
02/02/90 176.40 176.30 179.20 176.30 177.05 176.50 176.05 175.80 187.45 175.9( 
02/08/90 177.30 177.25 180.10 177.30 177.20 177.40 177.00 176.75 188.05 176.8~ 
02/16/90 177.55 177.50 180.55 177.50 177.65 177.70 177.30 177.00 188.20 177.1 ~ 

02/23/90 177.70 177.65 180.75 177.65 177.80 177.90 177.45 177.15 188.50 177.3( 
03/02/90 177.45 177.45 180.75 177.45 178.05 177.65 177.25 176.95 188.45 177.1( 
03/09/90 178.05 178.00 181.05 177.95 178.20 178.25 177.80 177.50 188.55 176.65 
03/19/90 178.15 178.20 181.15 178.20 178.30 178.50 178.00 177.65 188.65 177 . 8 C 

/23/90 177.65 177.70 181.55 178.70 179.20 178.00 177.50 177.15 188.25 177.35 
/30/90 177.85 177.85 181.30 177.90 178.65 178.20 177.70 177.30 188.35 177.5C 

J4/06/90 177.65 177.70 181.35 177.70 178.55 178.00 177.55 176.15 187.95 177.3C 
04/12/90 177.80 177.80 181.45 177.85 178.70 178.10 177.60 177.25 187.95 177.45 
04/19/90 177.50 177.50 181.20 177.55 179.10 177.75 177.35 177.00 187.90 177.15 
04/26/90 177.30 177.30 180.95 177.35 179.40 177.50 177.15 176.75 187.80 176.95 
05/07/90 177.50 177.45 181.15 177.45 179.65 177.55 177.25 176.90 187.75 177.05 
05/11/90 176.95 177.00 180.80 177.00 179.55 177.15 176.80 176.40 187.30 176.6C 
05/18/90 176.75 176.80 180.35 176.80 179.55 176.95 176.60 176.25 187.05 176.40 
05/24/90 177.50 177.50 181.50 177.50 180.00 177.70 177.30 176.95 187.70 177.10 
06/01/90 176.95 177.00 180.55 177.00 179.90 177.15 176.80 176.45 187.05 176.60 
06/08/90 177.10 177.10 180.45 177.15 179.95 177.25 176.95 176.60 187.10 176.75 
06/15/90 176.30 176.35 180.30 176.35 180.00 176.45 176.05 175.65 187.00 175.85 
06/22/90 175.65 175.70 178.90 175.70 179.70 175.80 175.50 175.10 187.00 175.30 
06/29/90 174.85 174.90 179.20 174.85 179.50 174.95 174.60 174.10 185.85 174.35 
07/06/90 174.15 174.00 179.20 174.15 179.20 174.35 173.90 173.60 185.20 173.75 
07/13/90 174.05 174.05 179.20 174.10 178.85 174.20 173.90 173.50 184.85 173.70 
07/20/90 173.80 173.80 179.20 173.80 178.60 173.90 173.60 173.20 184.20 173.40 
07/27/90 173.30 173.30 179.20 173.35 178.40 173.40 173.15 172.70 183.75 172.95 
08/03/90 173.25 173.30 179.20 173.30 178.15 173.35 173.15 172.75 183.70 172.95 
08/10/90 172.10 172.15 179.20 172.15 177.95 172.20 171.95 171.50 183.30 171.75 
08/17/90 171.50 171.40 179.20 171.35 177.75 168.50 171.05 170.60 182.90 170.80 
08/24/90 167.85 167.30 179.20 167.50 177.15 167.85 167.10 166.90 182.40 166.95 
08/31/90 166.40 166.55 179.20 166.60 177.10 166.70 166.50 165.90 182.05 166.20 
9/07/90 169.70 169.70 179.20 169.80 177.10 170.00 169.75 169.40 181.95 169.50 

14/90 170.65 170.60 179.20 170.60 177.10 170.75 170.50 170.20 181.65 170.30 
/21/90 170.40 170.40 179.20 170.50 177.10 170.50 170.30 169.95 181.40 171.10 

3/28/90 170.40 170.40 179.20 170.55 177.10 170.55 170.35 169 . 90 181.30 170.15 
110/05/90 170.40 170 . 40 179.20 170.45 177.10 170.50 170.25 169.90 181.30 170.05 

- 2 -



Piezometer Elevations (Re1ative to Mean Seal Level) 

~==----l~:=~-l~:=~-l~:::~~l~::::_l~~:=:~l~=:=~-l~=~==-1~=~=~-l~=~=~~l~=~=~ 
10/12/90 170.70 170.65 179.20 170.70 177.10 170.75 170.50 170.20 181.60 170.3 
10/19/90 170.70 170.60 179.20 170.70 177.10 170.70 170.45 170.15 181.25 170.3 
10/26/90 170.70 170.65 179.20 170.70 177.10 170.75 170.50 170.20 181.10 170.3 
11/02/90 170.75 170.70 179.20 170.75 177.10 170.75 17 0. 50 170.20 180.85 170.0 
11/09/90 171.00 170.95 179.20 170.95 177.10 171.00 170.75 170.45 181.45 170.5 
11/16/90 171.30 171.25 179.20 171.25 177.10 171.30 171.00 170.75 181.60 170.8 
11/30/90 171.60 171.45 179.20 171.50 177.10 171.50 171.20 170.95 181.80 170.9 
12/14/90 171.85 171.70 179.20 171.80 177.10 171.75 171.45 171.25 181.70 171.3 
01/04/91 174.60 174.55 179.20 174.55 177.10 174.65 174.30 173.05 184.75 174.1. 
01/11/91 175.65 175.55 179.20 175.55 177.10 175.70 175.30 175.05 185.65 175. 1. 
01/19/91 175.60 175.55 179.20 175.35 177.10 175.70 175.30 175.05 185.45 175.1. 
01/25/91 175.30 175.30 179.20 175.35 177.10 175.45 175.10 174.80 185.55 174.9 
02/01/91 175.00 174.95 179.20 174.95 177.10 175.10 174.80 174.50 184.90 174.6 
02/08/91 175.90 175.85 179.20 175.85 177.10 176.00 175.60 175.35 185.80 175.4 . 
02/22/91 176.70 176.70 179.20 176.70 177.55 176.80 176.50 176.20 186.70 176.3 
02/28/91 176.75 176.70 179.20 176.75 177.65 176.85 17 6. 55 176.20 186.80 176.3. 
03/08/91 176.90 176.90 179.25 176.90 177.80 177. 00 176.70 176.40 187.05 176.5: 
03/15/91 176.30 175.40 179.80 176.30 177.90 17 6. 50 176.15 175.80 187. 00 175.9: 
03/21/91 176.05 176.05 179.20 176.10 178.15 176.25 175.90 175.55 187.15 175.71 

------ ------ ------ ------ ------ ------ ------ ------ ------ ------
Average f 173.35 173.37 179.50 173.38 177.84 173.46 173.16 172.81 184.79 172. 9( 

------ ===-==·= ------ ===== ----- ===== ====== ---- ----- ------------ ------ -------- ----- ------ _, _______ 
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Cedar Chemical Corporation - Monitoring Well Analysis Report • Date Well pH Spec_Cond TOH TOC Comment 
-------------------------------------------------------------------10/17/89 1 6. 71 1850 0.783 4.59 

10/17/89 1 0.765 4.64 Field Duplicate 
12/11/89 1 7 .28 1900 0.657 4.96 
02/16/90 1 7.38 2000 0.648 5.72 
04/26/90 1 6.94 2000 0.988 4.76 ------ --------- -------- --------Average for 1 7.07 1937 0.768 4.93 

10/17/89 2 6.58 860 0.037 2.06 
12/11/89 2 7.42 900 0.065 1.74 
12/11/89 2 0.077 3.10 Field Duplicate 
02/16/90 2 7.81 850 0.020 2.74 
04/26/90 2 7.18 800 0.167 1.93 ------ --------- -------- --------

Average for 2 7.24 852 0.073 2.31 

10/17/89 3 6.39 4500 6.570 38.40 
12/11/89 3 6.66 3250 4.970 26.20 
02/16/90 3 3.360 24.44 Field Duplicate • 02/16/90 3 6.70 3500 4.370 24.97 
04/26/90 3 6.43 4500 6.890 36.01 ------ --------- -------- --------Average for 3 6.54 3937 5.232 30.00 

10/17/89 4 6.82 2800 1.840 10.10 
12/11/89 4 7.42 2500 1. 780 9.72 
02/16/90 4 7.49 2900 1.970 12.63 
04/26/90 4 2.153 12.51 Field Duplicate 
04/26/90 4 7 .32 2600 2.059 11.72 ------ --------- -------- --------Average for 4 7.26 2700 1.960 11.33 

10/17/89 6 7.56 1100 0.081 3.64 
12/11/89 6 7 .77 1000 0.273 19.34 
02/16/90 6 8.00 1100 0.053 22.80 
04/26/90 6 7.69 1100 0.089 13.56 ------ --------- -------- --------Average for 6 7.75 1075 0.124 14.83 
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Cedar Chemical Corporation - Monitoring Well Analysis Report ~ 

• Date Well pH Spec_ Cond TOH TOC Comment 
-------------------------------------------------------------------10/17/89 6A 7 . 7 6 700 0.201 2.31 
12/11/89 6A 7.52 700 0.035 2 .37 
02/16/90 6A 7.71 760 0.062 2.81 
04/26/90 6A 7 .46 775 0.072 2.94 ------ --------- -------- --------Average for 6A 7 .61 733 0.092 2.60 

10/17/89 6B 7.33 3500 39.100 85.90 
12/11/89 6B 7.46 3100 31.500 84.70 
02/16/90 6B 7.37 3900 44.000 19.99 
04/26/90 6B 7.23 3000 33.900 71.82 ------ --------- -------- -------Average for 6B 7.34 3375 37.125 65.60 

10/17/89 6C 7 .43 2100 50.800 78.70 
12/11/89 6C 7.54 2100 44.800 74.80 
02/16/90 6C 7.07 2100 12.200 101.80 
04/26/90 6C 7.04 2000 24.400 66.63 ------ --------- -------- --------Average for 6C 7.27 2075 33.050 80.48 

• 10/17/89 7 7.62 840 0.602 7.50 
12/11/89 7 7.83 850 0.979 8.77 
02/16/90 7 8.08 960 3.500 14.03 
04/26/90 7 7.65 1500 7.280 10.36 ------ --------- -------- --------Average for 7 7.79 1037 3.090 10.16 

10/17/89 F Blan 0.023 1.23 
12/11/89 F Blan 0.029 0.66 
02/16/90 F Blan 0.022 2.24 
04/26/90 F Blan 0.141 1.77 ------ --------- -------- --------Average for F Bl o.oo 0 0.053 1. 47 
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lifu;®LSU1T L __ ' 
ARKANSAs DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

• MEMORANDUM 

TO 

FROM 

DATE : 

SUBJECT 

Mark Simpson, ·Geologist, R.S.T. Di~ . cP~ 

Jay Justice, Hazardous Waste Chemist, T.s. Div. 
7-DEC-1989 

Results from analysis on groundwater samples taken 
at Cedar Chemical Company on October, 17, 1989. · 

The groundwater samples taken OctobP.r 17, 1989, at Cedar Chemical 
Company located at West Helena have been analyzed for Semivolatile · 
Organics and Total Organic Carbon. The results from these analyses are listed below and are expressed i n mg/1. 

• 
Well 113 

TOC 
Methoxybenzene (1) 
Dichlorobenzene (1) 
Propani1 (l) 

Well i6C 
Toe 
Dich1oroani1ines (1) 
Ch1oroani1ine (l) 

Well i6A 
TOC 
Phenylaniline (1) 

Field Dupl icate 
(Well t 6C ) 

TOC 
Dichloroanilines (1) 

41 
0.02 
0.15 
0.17 

67 
25 
0.1 

1.5 
0.025 

7~ 

25 

(1) Denotes a concentration t hat has been estimated • • · Jim Rigg, Geologist II, Groundwater Section 
Hazardous Waste Division 



ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

.IIEMORANDOII 

TO 

FROM 

DATE 

David Bartley, Geologist II, Groundwater Sec.,a.w. 

Jay Justice, Hazardous Waste Chemist, T.S.~~ 
10-APR-1990 

SUBJECT 
Results taken from analyses performed on samples 
taken from monitoring wells located at Cedar Chemical 
Company on February 16, 1990 

The samples taken from monitoring wells located at Cedar Chemical 
Company on February 16, 1990, have been analyzed for TOC and 
semivolatile organics. The results from these analyses are listed below and are expressed in mg/1. 

TOC 
41t2-0ichlorobenzene 

TOC 
Semivolatile organics 

TOC 
1,2-Dichlorobenzene 
Dichloroanilines (1) 
Propanil (l) 

TOC 
Bromacil (1) (2) 

~volatile organics 

MWl 

MW 2 

MW3 

MW 4 

MW6 

s.a 
0.04 

2.2 
<0.04 

21 
0.28 
0.13-0.25 
0.04-0.09 

11 
0.04-0.07 

18 
<0.04 

\ 
\ 



TOC 
Semivolatile organics 

• 
TOC 
1,2-Dichlorobenzene 
Chloroani1ines (1) 
Dichloroanilines (1) 
Bromacil (1) (2) 

TOC 
Chloroanilines (1) 
Dichloroanilines (1) 
Propani1 (1) 
Bromacil (1) (2) 

TOC 

NW 6A 

MW 6B 

MW 6C 

MW7 

Substituted monochlorinated Benzotriazoles (1) (2) 

• 
TOC 
Semivolatile organics 

Field Duplicate 
(MW 6) 

Spike 
(Percent Recovery) 

Phenol 
2-Chlorophenol 
1,4-0ichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
Pentachlorophenol 
Pyrene 

This value is an estimate 

54 
74 
59 
37 
60 
71 
86 
81 
96 

2.1 
<0.04 

77 
0.06 
0.32-0.63 
14-28 
0.07-0.13 

73 
0.16-0.31 
13-25 
0.15-0.3 
0.04-0.09 

10 
0.08-0.17 

NA( 3) 
<0.04 

( 1 ) 
( 2) 
( 3 ) • 

Tentat~vely identified; not confirmed with a standard 
Not analyzed for this parameter 
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